Karbon Bilef ikleri ve 
Kimyasal Baglar 

1.15 KUANTUM MEKANIGiNDEN QlKAN 

ONEMLl Kavramlarin BlR OzetI 

1. Atomik orbital (AO) ick bir atomun cekirdegi etrafindaki uzayda, clcktronun bu- 
lunma olasiliginin ytiksek oldugu bir bolgcye kanjihk gelir. 5 Orbitalleri dencn ato- 
mik orbitaller kiircseldir»/> orbitalleri denenler i>e yakla^ik lanjant kiiresel §ekildcdir. 
Orbitaller spinlcri e§le§mi§ en 90k iki elektron bulundurabilirler. Orbitaller bir dal- 



3. 



ga fonksiyonu, y ile tamnilamrlar ve her bir orbitalin kendine ozgii bir enerjisi var- 
dir. Bir orbitalin faz i§aretleri ( + ) ya da ( - ) olabilir. 

Atomik orbitaller ortusjtugunde molekiiler orbitalleri tMO'leri) olu§tururlar. Mo- 
lekiiler orbitaller iki <ya da fazla) cekirdegi kapsayan uzayda elektronlann buluna- 
bilecegi bolgelerdir. Atomik orbitallerde oldugu gibi. molekiiler orbitaller de spinleri 
e§lc$mi§ iki elcktron bulundurabilirler. 
Aym faz isaretli atomik orbitaller etkilesNgindc bir baglayici molekuler orbital 

olusur: 






Baglayici 
molekiiler 

orbital 



4. 



5. 



6. 



8. 



9. 



Bir baglayici molekiiler orbitalin elektron bulunma yogunlugu iki cekirdck ara>in- 
daki uzay bolgesinde fazladir. Bu bolgedeki negatif elektronlar pozitil cekirdekleri 

birarada tutarlar. 

Zit faz isaretli orbitaller brtustugiinde bir karsitbaglavici molekiiler orbital olusur: 

Dugiim 






Bir karijitbaglayici orbitalin enerjisi baglayici orbitalinkinden yuksektir. Qekirdek- 
ler arasindaki bolgede elektron bulunma yogunlugu du^uktur ve y = olan bolge- 
de bir dugiim icerir. Bu nedenle. karsjtbaglayici orbitallerde elektron bulunmasi 
cekirdekleri birarada tutmaz. Qekirdekler arasi itme onlan birbirinden uzaklasnnr. 
Baglayici bir molekiiler orbitaldeki elektronlann enerjisi ayn ayn atomik orbital- 
lerdeki elektronlann enerjisinden dii^uktur. Kar^itbaglayici bir molekuler orbitalde- 
ki elektronlann enerjisi ise ayn ayn atomik orbitallerdcki elektronlann enerjisinden 

yuksektir. 

Molekuler orbitallerin sayisi herzaman. bunlan olu^turan atomik orbitallerin sa- 
yisma esjttir. Iki atomik orbitalin biraraya gelmesiyle her zaman. biri baglayici bi- 
ri de karsubaglayici olan iki molekuler orbital olusur. 

Melez atomik orbitaller. larkli turlerde (ornegin 5 \ep orbitalleri ) ancak aym ato- 
ma ail olan orbitallerin dalga fonksiyonlanmn biraraya gelmesi (mele/lesmcsi) yo- 

luyla cldc edilirler. 

Uc p orbitali ile bir S orbitalinin melezlesmesi dort sp* orbitali olu^turur. Bu dort 
a/) 8 orbitalinin eksenleri atomun merkez oldugu duzgun dortyUzluniin koseterine yo- 
nelmistir. Metandaki karbon sp- melezlesmisur ve duzgun dortvuzlii yapidadir. 
iki p orbitali ile bir s orbitalinin melezlesmesi uc sp 1 orbitali olusturur. Bu Uc, y> 
orbitalinin eksenleri atomun merkez oldugu esjkenar (legem n koselerine yonelnii§- 
tir. Etendeki karbon atomu sp : melezlesmisur ve iicgen du/kmsel yapidadir. 



10. Bit p orbilali ile bir s orbitalinin melezle^mesi iki sp orbitali olu§turur. sp Melez- 
Icsinis atomlarda bu iki sp orbitalinin eksenleri zit yonlere dogrudur (180 0, lik bir 
agiyla). Etinin karbon atomlan sp melezle$mi§tir ve etin dogrusal bir molekflldflr. 

11. Sigma bagi (bir tiir birli bag), bag ekseni boyunca bakildiginda halkasal simctrik 
elektron yogunlugu olan birbagdir. Genellikle. organik molekiillerin iskeletleri sig- 
ma bagiyla bagh atomlarla olu§turulur. 

12. ikili ve iicjti baglardan bir kisinini olusturan pi baginda. iki komsu ve parulcl p or- 
bitalinin elektron yogunluklan bir baglayici pi molekiiler orbilali olu?>turrnak i^in 
yanyana ortu$ur. 



Problem I.I ► Asajiidaki her bir bilesjgin Lewis yapisini yazmi/: 

(a) HP (c)CHjF (e)H : SO ; (g) H,P0 4 

(b) F 2 (d) HNO : (f) BH 4 (h) H : CQ 3 



(i) HCN 



1.1 (a) h-f: 
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(b) :f— f: 
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(d) H-O-N=0: 
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(e) H-O-S-O-H 
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(g) H-O-P-O-H 
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(h) H-O-C-O-H 
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(c) h-c-f: 
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H— B-H 
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(i) H-C=N: 



Asagidaki negatif iyonlann her biri iein bir Lewis yapisi yuziniz ve formal negatif -< Problem 1.2 
yiikiin hangi atomda oldugunu Ivlininiz. 
(a) NO] (c)CN (e)HCO, 

(b)NH, (d)HSQ 4 If) HC : 



• » 



• » • • • 



1.2 (a) :0=N-0: 



o o 



• • - 



(b) H-N: 

I 

H 



(c) *:Cssn: 



:0 
-S-O: 



(d) H-O 

" so " 
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(e) H--O-C-O: 



« - 
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(0 H-C=C: 



Problem 1 .3 > A§agidaki her bir yapinin renkli gdsterilcn atomunun formal yuktinii belirleyiniz 

H H O 



(a) H— C— ( (d) H— C— H 

H H H 

H H 

I I 

(b) H — O— H «?> H— C— N— H 



H H H 



•'O'- H— <)— H 



(c) H— C— O If) H— C— H 

I 
H 



H H :0 _ H H + 

1.3 (a) H--C-C+ (c) H-C-5:" (e) H-C-N-H 



I 

II 



H H 
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J-H (0 
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(b) H-O-H (d) H-C-H (0 H-O-H 

H-€— H 
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(a) Format iyonu HCO : i^in iki rezonans yapisi yazimz. (Uyan: Hidrojen ve oksi- < Problem 1 .4 
jen atomlan karbona baglidir.) (I>) Format iyonunun karbon-oksijen bag uzunluk- 
lan ivin bu yapilardan elde edeccginiz verilcri ve (c) oksijen atomlan uzerindeki 
yiikleri aciklaymtz. 



;p- ' % 



1.4 (a) H-C' < > H-C s 

:.o:- & 



* 



(b) and (C). Since the two resonance .structures are equivalent, each should make an 
equal contribution to the overall hybrid. The C~ O bonds should therefore be of equal 
length (they should be of bond order 1 .5). and each oxygen atom should bear a 0.5 neg- 
ative eh arse. 



(a) Temel halde bir karbon atomunu dujjuniiiuiz. Boyle bir atom mctanin karbonu 
i^in yeterli bir model olu^turabitir mi? Demise neden? (tpucu: Temel halde bir kar- 
bon aiomunun dort dc«crlikli olup olamax acagioi veegerolursa hidrojen atomlam la 
birle$me sonucunda bag acilannm ne olacagini du$uniiniiz.) 

(b) Uyanlmis halde bir karbon atomunu du$iinunu/: 

1111 



< Problem 1.5 



l.v 2.v 2/>, 2/> 2p. 
Bir karhon aiomunun uuirilmiN hali 

Boyle bir atom meiandaki karbon i^in uygun bir model olusjurabilir mi? Dcgilsc 
neden.' 



1 .5 (a) In its ground state, the valence electrons of carbon might be disposed as shown in the 
follow ins ft sure. 

The electronic configuration of a ground state cat bon 
atom. The p orbitals are designated 2/j v . 2/v and 2p r to 
indicate their respective orientations along the a, % and 
: axes. The assignment of the unpaired electrons to the 
2/> v and 2/? v orbitals is arbitrary. They could also ha\c 
been placed in the 2/> x and In- or 2/? v and 2/? r orbitals. 
(To have placed them both in the same orbital would not 
have been correct, however, for this would have violated 
Hund's rule ) (Section LIO.) 

The formation of the covalent bonds of methane from individual atoms requires that 
the carbon atom overlap its orbitals containing single electrons with h orbitals of hydro- 
gen atoms (which also contain a single electron). If a ground state carbon atom were to 
combine with hydrogen atoms in this way. the result would be that depicted below. Only 
two carbon-hydrogen bonds would be formed, and these would be at light angles to each 




The hypothetical formation of CH-, from a carbon atom ~\n its around state. 




+ 






(b) An excited-state carbon atom might combine with four hydrogen atoms as shown 
in the figure above. 

The promotion of an electron from the 2s orbital to the 2p. orbital requires en- 
ergy. The amouni of energy required has been determined and is equal to 400 kJ mol '. 
This expenditure of energy can be rationalized by arguing that the energy released when 
two additional covalent bonds form would more than compensate lor dial required lo 
excite the electron. No doubl this is true, but it solves only one problem. The problems 
that cannot be solved by using an excited-state carbon as a basis for a model of methane 
are the problems of the carbon-hydrogen bond angles and the apparent equivalence of 

all lour carhon-livdrosen bonds. Three of the hydrogens -those overlapping their I < or- 
bital* with the three p orbitals— would, in this model, be at angles of 90° with respect 
to each other; the fourth hydrogen, the one overlapping its Is orbital with the Is orbital 
of carbon, would be at some other angle, probably as far from the other bonds as the 
confines of the molecule would allow. Basing our model of methane on this excited state 
of carbon aives us a carbon that is tetravaleut but one that is not tetivhcchai and it pre- 
dicts a structure for methane in which one carbon-hydrogen bond differs from the other 
three. 






The hypothetical formation of CH 4 from an excited-state carbon atom. 




+ 






A§agidaki alkenlerden hangilerinin cis-trans izomerleri olabilir? Yapilanni yaziniz. 

(a) CH : =CHCH : CH 3 (c) CH : = C(CH,) 2 

(b) CH,CH =CHCH (d) CH,CH 2 CH = CHCI 



Problem 1.2 



1.6 (a) Cis-trans isomers are not possible. 



(b) 




and 



H3C. 



/ 



c=c 



H 



(c) Cis-trans isomers are not possible. 



CH,CH, 



CI 



CHXH, 



/ 



II 




(d) 



C=C 
/ \ 

H H 



and 



CH 



H 



/ \ 

H CI 



Metan i^in van't Hoff ve Le Bel'in diizgun dortyuzlii yapi onemielcrinin neden- 
lerinden biri. substttue metanlarm mtimkiin olabilecck isomer ia) llanna da> anmak- 
taydi. Ornogin, CH 2 C1 2 formulunde sadece bir tane bile§ik gozlenmi§tir (izomerleri 
yoktur). Kare duzlemsel yapiyi ve diizgun dortyiizlii yapiyi CH 2 Cl : i^in goz online 
alarak bu gozlemin duzgiin dortyuzlii yapiyi nasil destekledigini agklaymiz. 



Problem 1.7 



1 .7 If the geometry of the carbon atom were square planar, two isomeric compounds with th 
formula CH 7 Cl, should exist. 



e 



H CI 

! V /; 

1/ \i 
H CI 



and 



H— - -CI 



Tftg fact that only one form of CH 2 C1 2 has ever been detected supports a tetrahedral geom- 
etry for carbon, because with a tetrahedral geometry only one compound with the formula 
CH 2 C1 2 is possible All of the following structures are just different orientations of the same 
molecule. 



CI 



fit % 



/ ft 



H f/-;;>i 

H" 



is the 

same 
as 



CI 



.//I \ 



H" 



is the 

same 
as 



CI 



"i % 

/V l% 



CI** 



etc. 



Make models to convince yourself of this fact. 



VSEPR kurammi kullanarak a§agidaki molekflllcrin ve iyonlann gcomctrilcrini tah- 



Problem 1.8 



mm cdiniz: 








(a) BH 4 


(c) NH 4 


(e) BH ; 


<g> SiF, 


(b) BeF 2 


<d) H : S 


(f) CF 4 


(h) :CC1, 



1.8 (a) There are four bonding pairs. The geometry is tetrahedral. 



H 
> Ik h ± 



(b) There are two bonding pairs about the central atom. The geometry is linear. 



• • 



• « 



:f— Be-F: 



• • 



(c) There are tour bonding pairs. The geometry is tetrahedral 



+ 



H 

' 'N \ 



(d) There are two bonding pairs and two nonbonding pairs. The geometry is angular. 



9 



H 

(e) There are three bonding pairs. The geometry is trigonal planar. 






H 

I 

H ^H 

(0 There are four bonding pairs around the central atom. The geometry is tetrahedral. 

P 

A \ 

F r/-;> 

F' 



tt) There are four bonding pairs around .he central atom. The geometry is tetrahedral. 



/in 



(h) There are three bonding pairs and one nonbonding pair around the central atom. The 
geometry is trigonal pyramidal. 








Cl-/\ 



L Cl 



ci 



Bag acilarmi tahmin ediniz: (a) F,C = CF : (bl CH, = CCH, (cl HC = N. < Problem 1.9 



1.9 



(a) 



(b) 



F ,20 >V F 
N C=C 2 m ° ' trigonal planar at each carbon atom. 

180° 

CH _£c==c— CH 3 linear 



(c) 



Problem 1. 10 



o 18(f 

hm:=n: 



linear 



1.10 



Molekul formula C*H K Oolan u\- yapi izomeri vardir. Bunlanlan ikisini propil alkol 
ve izopTOpil alkol olarak gormii^tuk, Council izomerin ^izgili formuliinii yaziniz. 
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Problem III 



A^agidaki sikistmlmi§ yapi formullerinin karbon iskelctlcrini belirleyiniz ve her 
birinin ^izgi-bag formuliinu yaziniz. 

a. iCH J : 01CH : CH, (f) CH 2 = C(CH,CHo : 

(b) <CH,) : CHCH,CH 2 OH O 

(c) (CH^C = CHCH 2 CH> I 

(d) CH^CH.CH.CHXH, W CH,CCH 2 CH 2 CH 2 CH, 

(e) CH,CH,CH(OH)CH : CH, (h) CH,CHCICH : CH(CH,) 2 



CH 



? 



1.11 fa) 



H,C 



CH 



ch; 
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CH, 




(b) 



H 3 C 



CH 

CH 



CH 



CH, 



OH 
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<c) Hx ic=CH x H r CH ' 
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(e) 



(g) 



(10 



CH 
(d) H 3 C 2 "CH, 



CH 



CI I 



H 3 C 



CH, 



CH^" 2 
I 
OH 



CH 
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( o CH^C 






CH 2 — CH 3 



H 3 C 
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CH/ CH2 XH/ CH3 



H 3 C 



CI 
I 

CH 



CH,- 



CH. 
I ■ 
CH 



TH 











Problem 1.12 > Problem 1.1 1 deki hangi molekullerin yapi izomerleri vardir 



1.12 (a) and (d) are constitutional isomers with the molecular formula C 5 H,v 



• 



(b) and (e) are constitutional isomers with the molecular formula C^H m O. 



(c) and (f) are constitutional isomers with the molecular formula QH 12 . 

Problem 1.13 > A§agidaki ^izgi-bag formttllerinin her biri i^in cizgili formuliinii yaziniz: 

OH 
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H 



1.13 (a) H-C 
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(c) 
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t H Y=cf H 



(b) 
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A;a|idaki bile^iklerden herbirinigosteren U( boyutlulkuniu-kesikli kumu-fizgi) for- ■< Problem 1.14 
mulleri yaziniz: (a) CH.CI. <b> CH,C1,. (cl CH,BrCI (d) CH,CH,CI. 



1.14 (a) 



(b) 



Cl 



H V n 
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Cl' 



Cl 
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(Note that the Cl atom and the three H atoms 
may be written at any of the four positions.) 



or 



Ci 
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H"V H 
Cl 



and so on 



(c) 



Cl 
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(d) H">v r / 
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ff H 



and others 



and others 



1.15 Asagidaki iyonlardan hangileri soygaz elektron diziliijine sahiptir? 
la) ki (c) F (e) Ca 2+ (gl O 

(hi Cl <d> H If) S : (hi Br 



1.15 (a) Na + has the electronic configuration. I <r 2 2s 2 2/A of Ne. 

(b) Ci" has the electronic configuration, lj? 2 25 2 2p 6 3.v 2 3//\ of Ar- 
te) F + and (h) Br do not have the electronic configuration of a noble gas. 

(d) H" has the electronic configuration. \s 2 . of He. 

(e) Ca 2+ has the electronic configuration. \s 2 2s 2 2p c ^s 2 3p (r of Ar. 
5 2 " has the electronic configuration, i s 2 2s 2 2p ( '3s 2 3p ( ' of Ar. 

(a) O 2 ' has the electronic configuration. \s 2 2s 2 2p* of Ne. 

1.16 A§agidakilcrin Lewis yapilannj ya/iniz: 

(a) SOC1, (b) POCI 3 (c) PCI, (d) HONO : (HNO | 
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1.16 (a) .. .S>» 

:CK" Ci: 
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(b) :Cl— P-CU 
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1.17 A§agidakilerin her bir alomunun formal yiikiinii (cger varsa) belirlcyini/: 
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(alCH-O— S— 0= (b)CH,-S— CH, (c) : 
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<d) CH— S— O 
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1.17 (a) CH,— O 
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(b) CH 
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(c) :0 



(d) CH 
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1.18 Verilcn her biksik i<,in (izgisiz bir yapi formiilii yazimz. 



(a) 





(c» 



ld> 




1.18 (a) (CH 3 ) 2 CHCH 2 OH 





(b) (CH 3 ) 2 CHCCH(CH 3 ) 2 



(c) HC— CH, 

11 i«; 



HC 



(d) (CH 3 ) 2 CHCH 2 CH 2 OH 



1 19 Problem 1.18'de verilen her bile§igin moleklil tormulunii yazim/. 



1.19 fa) C,H in 

m c 7 h u o 



M c 4 h 6 

(d) C 5 H,,0 



1.20 Ajagidaki yapi tonniilleri fiftlcrini gdz online alarak iki formuliin ayni bilc*ijj 
mi gosicrdigini. ya da yapi izomerlcri olan farkh bilcsikleri mi temsil ctliklerini. 
yoksa izomerik olmayan farkli bilesikleri mi gosterdiklerini belirleyiniz. 
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(a) CI 

(b) CH,CH : CH : ve CICH : CH(CH : i 
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CH,CI 
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it) H— C— CI vc CI— C— CI 
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CI 



H H H 

C— C— C— H vc CH : FCH,CH,CH 2 F 
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le) CH — C— CH, ve <CHj,C— CH, 



CH. 



if) CH =CHCI-I.CH, ve 



CH, 

CH 
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H,C— CH, 



(g) OLOOLCH. ve CH. 
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CH, 



<h>CH,CH, ve CH.CH,CH,CH, 



CH_,CH, 



(i» CH,OCH : CH, ve 
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I 

c 

/\ 

H,C— CH 



(j) CHXXHC1CH, ve CH ; CHCICII CI 



< H,CI 



O 



o 



<l> CH ; CCH, ve 



CI 
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H : C — CH : 
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(m) H— C— Br ve CI— C — Br 
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CH 



(n) CH 
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H ve CH 
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H H 

\ ^ H 

(o) H^ C— C \ ve 

F F 



(k) CH ; CH 2 CHCICH : CI ve CH,CHCH 2 C1 (p) 
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1,20 (a) Different compounds, not 

isomeric 

(b) Constitutional isomers 

(c) Same compound 

(d) Same compound 

(e) Same compound 

(f) Constitutional isomers 

(g) Different compounds, not 
isomeric 

(h) Same compound 



(i) Different compounds, not 
isomeric 

(j) Same compound 

(k) Constitutional isomers 

(i) Different compounds, not isomeric 

(m) Same compound 

(n) Same compound 

(o) Same compound 



(p) Constitutional isomers 



: 21 A§agidakilerden her birini cjzgi-b; lonniillerini kullanarak yeniden yaziniz 



C) 



(a) CH,CH : CH : CCH 



<b) CH S CHCH : CH : CHCH 2 CH ; 



CH, 



CH, 



o 



id I CH t CH : CHCH : COil 



CH 



(e) CH : =CHCH 2 CH : CH = CHCfl 



O 



<c> iCH) ; CCH,CH,CH,OH 







1.21 (a) 




(c) 
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(e) 




(b) 




m 




m 




1.22 A$agidakilerin her biri ic.in ortukla§ilmami§ clektron ^iftlerini gdstercn bir cjzgili 
formal yazimz: 




(a) 




N 



(b) 



^ 



H 



N 



<c> <CH ; KNCH,CH, (d> 



O 



H V' 




1.22 (a) 
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(b) 
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(c) 
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H 



H 
I 

•C 

I 
H 

•H 
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(d) 
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C - H 
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H 
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1.23 Molekul lonnUtti C 4 H„ olan biitiin yapi izomerleri icin yapi tormiilleriiii istediginiz 
§ekilde yaziniz. 

1.23 CH^CHCH 2 CH 3 CH 3 CH=CHCH 3 CRpCCH 3 



H,C— CH, HX 



I 



H 3 



H 2 C— CH, H 2 C 



CH-CHj 



ff 



1.24 Molekul lormiilu CHJMO, olan Mkgiglll en az lie yapi izomerinin yapi forrnul 
lerini yaziniz. (Bu soruyu cevaplandmrken formal >iik ia§iyan atomlann bu yiik 
lerini bclirtmelisiniz.) 

H f& / H Yy- 



1.24 H-C-N ^ ^ H-C-N, 

H -P.-'" \ H ¥' 




'0 

II 

H-O-C-N-H 

I 

H 

H 
i 

H-C-0-N=0! 

H (Other structures are possible.) 

1.25 Siyanik asit (H— O— C=N) ve izosiyanik asit (H — N = C = 0). elekironlari 
farkli ycrlcrdc bulunan. ancak yapilan rezonans yapilan lemsil etmeyen bi!e$ik- 
Icrdir. (a) Acjklayiniz. lb) Siyanik asitten proton kaybi. izosi\anik asitten pro- 
ion kaybiyla ayni anyonu olu^turur. Aeiklayimz. 

1.25 (a) While the structures differ in the position of their elections, they also differ in the 
positions of their nuclei and thus they are not resonance structures. (In cyanic acid 
the hydrogen nucleus is bonded to oxygen; in isocyanic acid it is bonded to nitrogen.) 

(b) The anion obtained from either acid is a. .. 

resonance hybrid of the following structures: : 0— C^Ns m. ► ;0=C=Ns 

1 .26 Bir karbon atomnnun u\ hidrojen atomuna birli bagla bagli oldugu ve karbon ato- 
munun baska degerlik elektronunun bulunmadigi kimyasal yapilan (molekul >a 
da iyon) dusununuz. tai Karbon atomunun formal yukti ne olur? <b> Yapimn 
toplam yukii ne kadardir? <c> Bu yapimn sekli nasildir? <d) Karbon atomunun 
melezlesriiesinin nasil olmasini beklersiniz? 



H 

1.26 H-C 

H 



(a) A + charge. (F = 4 - % - + l ) 

(b) A + charge. (It is called a methyl cation.) 



(c) Triaonal planar, that is, 






H 
H H 




SP 2 

1.27 Bir onceki problemdeki gibi karbon atomunun ii^ hidrojen atomuna birli bagla 
bagli oldugu. «ncak karbon atomunun ortaklasilmamis clcktron villi iverdigi bir 
yapiyi gozoniinc alimz. (a) Karbon alomunun formal yukii ne olur? <bl \ >ipinm 
toplam yukii ne kadardir? (c) Bu yapmin $ekli nasildir? (d) Karbon atomunun 
melezle^mcsinin nasil olmasmi beklersiniz? 



H 



1.27 H- | 



h 



H 



(a) A - charge (F = 4 - '/i -2 = - 1 ) 

lb) A - charae. {It is called a methyl anion.) 






(c) Trigonal pyramidal, that is 





1.28 Onceki problem lerdeki iiibi karbon atomunun ii$ hidrojen atonmna birli Ki^la bagli 
oldugu, ancak karbon atomunun e$le$memi* birelektronunun bulundugu bir yapiyi 
gozoniine aliniz. (a> Karbon atomunun formal yiikii ne olurV <bi Yapinin toplam 
yiikii ne kadardir? (c) Bu yapinin sokli Qggefl diizlemsel olduguna gore karbon 
atomunun melezle§mesinin nasil olmasmi beklcrsiniz? 



1.28 






H 

I 
H-C 

I 
H 



(a) No formal charge. (F = 4 - % -1-0) 

(b) No charge. 

(c) an 2 , that is. 




L29 Ozon (O.0 atmosferin Ust tabakalannda bulunur ve orada yiikvek enerjili ulna 
viyole (UV) i$mlanni sogurarak ycryuztinu koruyucu bir ekran gorc\ i ^oriir (bkz. 
Altbolum 10.1 IE). Ozonun olasi bir rezonans yapisi a$agidudir: 



• • 



• •• 



(a) Bu yapidaki atomlarm formal yuklerini belirleyiniz. (b) Ozon i^in colleger bir 
rezonans yapisi daha yuzimz. (c) Bu rezonans yapilanna gore, o/onun iki ok>i- 
jen-oksijen bagmin uzunluklarmm nasil olacagim beklcrsini/? (d» Yukandaki >a- 
pi ve sizin yazdiginiz yapi ozon molekUlu icjin a?ih bir $ekil ongormektedir. Bu 
§ekil VSEPR kuramiyla uyumlu mudur"? Cevabimzi a^iklayiniz. 



1.29 (a) and (b) 



1.3(1 



1.30 



1.31 



OiJO. 



•wm 



< 



> 






• « 



(c) Because the two resonance structures are equivalent, they should make equal contri- 
butions to the hybrid and, therefore, the bonds should be the same length. 

(d) Yes. We consider the central atom to have two groups or units of bonding electrons 
and one unshared pair. 

Aziir (N; ). iyonunun rczonans yapilanm yazimz. Bu rezonans yapilannin aziir 
iyonundaki baglann aym uzunlukta oldugunu nasil gosterdigini aciklavini/ 



O + €% 2- 
JN=N— N« 

A 



< 



> !N=N=N: < 



> 



9- ** 



N=N: 



*• 



B 



Structures A and C are equivalent and. therefore, make equal contributions to the hybrid. 
The bonds of the hybrid, therefore, have the same lensth. 

Bclirtilen tiirlerdeki yapi formiillerini yaziniz: (a) Formula C 4 H to O olan yedi ya- 
pi izomeri i^in cjzgi-bag formulleri. (b) Formulu C : H 7 N olan iki yapi izomeri 
t 9 in siki§tinlmi§ yapi formulleri. <c) Formulu OH„N olan iki yapi izomeri icin 
siki$tmlmi§ yapi formulleri. (d) Formulu C<H |: olan yedi yapi izomeri icin cjz- 
gi-bag formulleri. 



*1.31 (a) 







OH 



OH 



O. 









(b) (CH 3 ) 2 NH 

(c) (CH,),N 



CH 3 CH 2 NH 2 



CH 3 CH 2 NHCH 3 



CH,CH,CH 7 NH 

J 4* Am 



(d) 




CHXH CH 



3 



* 1.32 A$agidaki fiftler arusinduki ili^ki nedir? Yani bunlar yapi izomerleri midir. ayni 
bile§ikler midir ya da ba§ka bir §ey midir* 



CI I 




(b) 



<C> 



HM 



NH, 




NH, 



NH 



(d) £;nh : 






*• 



NH, 



(a) constitutional isomers 
<c) resonance forms 
(e) resonance forms 



( f)< 



•">, 



ci 




CH,CH : CH : CH(CH,) : (e) ^C 

CH, NH : 



CI CI 



CI 



NH, 



• * 



:0:- 
I 

CH, NH, 




(b) the same 

(d) constitutional isomers 

(f) the same 



*1.33 



Boliim I5*te dcri^ik nitrik ve siiltiirik asit kan§tinldiginda nitronyum iyonunun 
(N0 2 ") nasi! olustugunu gorccegiz. (a) Nitronyum iyonu i^in bir Lewis yapisi 
\azimz. (b) VSEPR kurami NO : * iyonu tgil) hang] gcometriyi ongoriir? (c) N0 2 * 
ile ayni sayida elektron iceren bir yapi ya/iniz. 












• " 



*L33 (a) ! 0=N=0* 

(b) Linear 

(c) Carbon dioxide 

* 1 .34 A$agida verilen atom yruplanndan olu^abileeek ol&Sl yapi i/omerlcrinin ya da 
iyonlann cizgi-bag (ormullerini yazmiz. Biiliinortaklasilmaiim elektron cifilerini 
ve varsa formal yiikleri gosteriniz. 



Grup 


(' iihimluri 


H atom Ian 


Digerleri 
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2 Br at mi hi 
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1 N atomu ve 1 .aomu (ayni C'da degil) 


C 


3 


4 


1 O atomu 
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1 N atomu ve 1 proton 
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1 tazla elektron 
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.34 Set A: 










Br Br 
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Set B: 
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NH, 
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SetC: 




a 




o: 



b 



O: 



CH,OH 

I * 
C 

111 
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I 



CH 3 H 

V 

II 
C 

II 

o 



[and unstable enol forms of a, b, and c) 






SetD: 



NH 3 



N 
H H 



Set E: 





* • 



(i.e., CH 3 CH 2 CH, and CH 3 CHCH 3 ) 



Tipik Karbon Bile§ikleri: Fonksiyonel Gruplar 
Molekiiller Arasi Kuwetler ve infrared (JR) 

Spektroskopisi 

( izelge 2.3 Organik Bile§iklerin Onemli Smiflan 




rVlkan 



Aiken 



\lkin 



Sirtif 



\nimalik 



ll:il(t:ilk;tn 
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Kler 
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IUPAC Ufa 



Yaygin ail i 



CH*CH, CH : = CH : HC= CM 
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RCH = CH, 






( lend 


nil 


RCH = CHR 


RC^CH 


ArH 


tormiilu 


KM 


R,C = C'HR 
R : C = CR-, 


RC=CR 




Fonksiyonel 


C— H 

vc 








grubu 


C— C 

baglari 


c=c 


— C=C — 


Aromatik 

halka 



Bu adlar IUPAC taratimian da kabul edilmistir 
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ROM 



ROR 



I 
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I 






Simf 



\ m in 



CHjNHj 
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RCOR' 
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II 
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Cizelge 2.6 £ekici Elektrik Kuvvetleri 
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l-llcktrik Ku\uti 



Bagil KuNveti 



Ornek 



Katyon-anyon 
(bir kristalde > 

Kovalcnt baglar 



Ctik Icuwetli 



I yon -dipol 



Oria 



Dipol -d i p o I Ortayla zayif ara^i 

ihidrojen baglan dahil) (4-38 kJ mol ' I 



van dcr Waals 



Degi$ken 



© © 

Ortakla$iImi$ eleklron 



Kuvvcili ( 140-435 kJ mol ' > ^iftleri 



© 



s-\ (s-s*\ 




— Z: H- 



Ge^ici dipol 



Lityum floriir krisial orgiisu 
H— H(435 U mot 1 ) 
CH,— CH, (370 kJ mol 1 ) 
I — M150 kJ mol 1 ) 



Suda Na" (bkz. §ekil :.*>> 




6 s - 
*+/ - \ 

•H R 




\1ctan molekfllleri 
arasmdaki eikile$meler 



Problem 2. 1 ► Asagidaki molekiillerin her biri icin teger varsa) dipol moment in yonunil belirtiniz: 

(a) HF. <b)IBr. (c) Br . (d)F 2 



2 1 



(b) I 



+ 



(a) H— F 

H * 



■» 






8+ 6- 
or H— F 



(c) Br — Br 

= 



5+ 5- 
Br or I — Br 



(d) F — F 

u = 



Bor trifloruriin (BFj dipol momcnti yoktur (// = 0). BF,"iin VSEPR kunmiyla < Problem 2.2 
ongorUlcn geometrisinin. bu sonucla nasi] dogrulandtgini aciklayimz. 



-> 7 



VSEPR theory predicts a planar structure for BF V 

F 



F M =0 F 

The vector sum of the bond moments of a trigonal planar structure would be zero, result- 
ing in a prediction of jul = for BF 3 . This correlates with the experimental observation and 
confirms the prediction of VSEPR theory, 



Tetrakloraetenin (CCI : = CCI ; ) dipol moment i yoktur. CCU = CCI : 'nin $eklini go/ 
online alarak bunu aciklayimz. 



< Problem 2.3 



2.3 The shape of CCI 2 =CCi 2 (below) is such that ihe vecior sum of all of the C— CI bond 
moments is zero. 



CIA, SC\ 



V 1/ 



CI 



# \ x 



CI 



Problem 2.4 



Kukiirt dioksitin (SO : ) dipol momenti (fj = 1.63 Di oldugu halde karhon dioksiiin 
(CO : ) dipol momenti ifd = 0) yoktur. Bu sonuclar. bu iki molekiilun geometrileri 
hakkmda ne ifade eder ? 



2.4 The fact that SO, has a dipole moment indicates that the molecule is angular, not linear. 



# o 



|i = 1.63 D 






not :o=s=o: 

-K H — > 

n = o 



An angular shape is what we would expect from VSEPR theory, too. 
The fact that CO, has no dipole moment indicates that its shape is linear, not angular. 



• • 



:o=c=o: 

< h H — > 



u = o 




not 






Problem 2.5 > O9 boyullu bir forniiil kullanarak. CH.OH'un dipol momentinin yoniinii gostoriniz. 



2.5 



Asain. this is what VSEPR theory predicts 







net dipole 



Problem 2.6 ► Trikkwomctanin (CHC1,. klorqform da denir) CFG /ten daha buyUk bir dipol 

momenti vardir. 0^ boyutlu yapilanni ve bag momcntlerini kullanarak bu sonucu 

agiklayimz. 



2.6 



In CFCI3 the large C— F bond momeni opposes ihe C— CI moments, leading to a net 
dipole moment in the direction of the fluorine. Because hydrogen is much less electro 
negative than fluorine no such opposing effect occurs in CHC1 3 : therefore, it has a net 
dipole moment that is larger and in the direction of the chlorine atoms. 



Ft 



C 






X 



Smaller net 
dipole moment 



! 




ciV^c. 

Larger net 
dipole moment 



Problem 2.5 ► A§agidaki bileijiklerm her birinde oncmli bag momeni lerinin yoniinii belirtiniz 

(C — H baglanni ihm;il ccliniz). Molekul i?in nel dipol momcmin yoniinii de belirt- 
melisiniz. Eger net dipol moment yoksa fl = olarak yaziniz. 
(alciv-CHF = CHF <c)CH, = CF, 
(bM/0H.v-CHF = CHF <d)CF, = CF : 



2.7 



F v\ >// 
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net dipole 
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(b) 
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\=X1 \i = 



(c) 
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net dipole 
^ moment 



(d) 



F 




|i = 



Problem 2.6 >■ Ajagidaki alkenlcrin hepsi i<;in yapi formiillerini yaziniz. (a) formiilii C_,H,Br, olan 

ve (b) formiilii C : Br ; CI ; olan. Her birdurumda bile^ikleri cis-lrans izomerler olarak 
belirtiniz. Her birinin dipol momcntini tahmin ediniz. 
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2.8 (a) 
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H net 
r=C^ dipole 
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CIS 



trans 
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dipole moment 



Cis-trans isomers 
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Br v, 
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net 
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trans 
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dipole moment 



Cis-trans isomers 



(a) C 4 H 2 Br forniiilundcki yapi i/omeri olan birincil iki alkil bromiir kin (b) ikincil 
bir alkil bromur icin ve (c) aym lormuldcki uviincul bit alkil bromiir i^in yapi for- 
miillerini yaziniz. 



Problem 2.5 



2.9 (a) CH 3 CH 2 CH 2 CH 2 Br and CH 3 CHCH 2 Br 

CM 



3 



CH, 




CH 3 CHCH 2 CH 3 (c) CH 3 — £-Br 

Br CH 3 



Organik bile<jiklerin adlandmlmasim ileridc her bir sinifi aynniili olarak < Problem 2.6 

gordCigiirniizde inceleyecek olmami/a kar$in. alkil halojenurlerin adlandirilmasmda 

kullanilan bir yontem burada aciklavacagimiz kadar basittir. Halojene bagh alkil 

grubunu basit olarak adlandirip sonuna/7<jn/r. kioritr. bromt'ir ya da iyodiir kcliinesi- 

ni eklcriz. (a) Elil floriir ve (b) izopropil kloriirun formullerini yazimz. 

(C > CH,CH 2 CH : Br. (d) CH : CHFCH, ve (e) CWmn adlan nedir? 



2.10 (a) CH 3 CH 2 F (b) CH 3 CHCH 3 or (CH 3 ) 2 CHC1 

CI 

(c) Propyl bromide (d) Isopropyl fluoride 

(e) Phenyl iodide 



Problem 2. 1 I ► C,H„,0 forrnulune sahip (a) iki birincil alkol (b) bir ikincil alkol ve (c) bir Ucunciil 

alkol icin yapi formullerini yazimz. 



2.11 (a) CH 3 CH 2 CH 2 CH 2 OH and CH 3 CHCH 2 OH 



3 



CH 3 



(b) CH 3 CHCH 2 CH 3 (c) CH 3 -C-OH 



OH 



"3 



Problem 2.12 > Alkolleriadlandirmanin bir yolu da —OH grubunabagh alkil grubunu adlandirmak 

ve sonra alkol kelimesini eklemektir. (a) Propil alkol ve (b) izopropil alkoliin 
yapilanni yazimz. 



2.12 (a) CH 3 CH 2 CH 2 OH (b) CH 3 CHCH 3 or CH 3 CH-OH 

OH CH 



3 



Eterleri adlandirmamn bir yolu, oksijene bagli alkil gruplannm adlarmin altahetik ^ Problem 2. 1 3 

olarak stralanniasi ve sonuna eter kelimesinin cklenmesidir. Ornegin, dime til eter- 

de oldugu gibi iki alkil gruhu da aymysa di- on ekini kullaninz. (a) dietil etcr <b) 

etil propil eter ve id elil izopropil eter icin yapi formiillerini yazimz. (d) 

CH,OCH 2 CH,CH, <e> (CH :» 2 CHOCH(CH,) 2 ve (f) CH<OC„H s formuliindeki eier- 

lere baiuri adlan verirsini/ ' 



2.13 (a) CH,CH,-0-CH,CH 



'3"""2 ** >~»-«2»-**3 



(b) CH,CH,-0-CH,CH,CH 



(c) CH,CH,-0-CHCH 



2 



I 

CH 3 
(e) Diisopropyl ether 



3 



(d) Methyl propyl ether 



(0 Methyl phenyl ether 



Problem 2.14 > Aminleriadlandirmanmbiryolu, azoiabaglialkil gruplannin al label ik olarak siralan- 

masi. eger gruplar ayniysa di- ve tn- on eklcrinin kullanilmasidir. <CH | CHNH 3 
icin ixcpropilamin adi bu adlandirmaya biromektir. (a) propilamin. (b) irimetilamin 
ve (c) etilizopropilmetilaminin formullerini yaziniz. (d) CH,CH ; CH : NHCH(CH 
(e) <CH,CH 2 CH 2 ),N ve (0 C,H,N<CH I nin adi nedir? 



2.14 (a) m^(MML 



(b) CHf-N-CH, or (CH.KN 



(c) CH 3 — N-CH 2 CH 3 
(e) Tripropylamine 



I 

CH 3 

(d) Isopropylpropylamine 



(f) Methylphenylamine 



(g) Dimethylphenylamine 



Problem 2.15 > Problem 2.14'teki aminlerdeo hangKi (a I birincfl amin (b) ikincil amin ve (c i uciineul 

amindir? 



2*15 (a) (a) only 



(b) (d.f) 



(c) (b, c, ©} o) 



Problem 2. 1 6 



2.16 



Aminler zayif ha/ olarak amonyaga benzerler. Bunu. ortaklasilmami* elekiron cift- 
Icrini proton aluninda kullanarak gereekle$iirirler. (a) Trimetilaminlc HCI arasinda 
Beroeldesecek tepkimeyi gdsterimz. (b) Bu tepkime iiriiniindeki azot atomu igin hangi 
melezle§me halini ongoriirsiinUz? 



CH 

(a) CHr-N: 

CH 

(b) sp3 



+ H-Cl: 



> CH 



CH, 
N-H 

CH, 



'CI* 



Problem 2. 1 7 ^ 



A$agidaki her bir bile$ik ctfli ayni (ya da hen/en molekiil kiitlesine sahipiir. Her 
bir ciltteki hangi bilesigin kaynama noktasinin daha yiiksek olmasmi beklersiniz? 
Cevaplannizi aciklayim/. <a)CH 3 CH : CH : CH : OH veya CH,CH 2 OCH 2 CH,. (b) 
(CH >,N veya CH,( II NHCH ; . (c) CH,CH 2 CH,CH 2 OH veya HOCH,CH,CH : OH. 



2.17 (a) CH 3 CH,CH 2 CH 2 OH would boil higher because its molecules can form hydrogen 

bonds to each other through the -O-H group. 



(b) 



(c) 



CH 1 CH,NHCH, would boil higher because its molecules can form hydrogen 

3 2 4 

bonds to each other through the -N-H group. 

I 

HOCH 2 CII 2 CH 2 OH because by having two -O-H groups, it can form more 
hydrogen bonds. 



! 



Problem 2.18 ► Propan ya da siklopropandan hangisinin erimc noktasinin daha yiiksck olucagini 

beklersiniz? Cevabtmzi aciklaymiz. 



2.18 Cyclopropane would have the higher melting point because its cyclic structure gives it a 
rigid compact shape that would permit stronger crystal lattice forces. 

2.19 A§agidaki bile§iklerden her birini bir alkan, alken, alkin, alkol, aldehit, amin vb. 
olarak siniflandinniz 



(a) 



O 




(b) 



CH 3 — C=CH 



OH 



(c) 




(e) 




(karanfil yagindan elde edilir) 



CH 3 (CH 2 ) 7 (CH 2 ) I2 CH 3 

(f) X 

H H 

(karasinegin cinsel cekicisii 



2.19 (a) Ketone (b) Alkyne fc) Alcohol (d) Aldehyd 



(e) Alcohol 




Alkene 



2.20 Asagidaki bile§iklerin her birindeki fonksiyonel gruplann hepsini belirleyiniz 



(a) 




(b) 



O 

II 
HO— C— CH 



O 



A 



HoN H 



CH 2 

CH O 
1ST \^/ 
H ^ 



Vitamin 1 ) 



CH 



O 



Aspartam 



(c) 




CH,— CH— NH 



CH 



Amfetamin 



(d) 




Kolesterol 



(e) 




(f) 



OCHiCH, 



Demerol 




(8) 



Hiyarlarda bulunan 
bir hamambocegi kovucusu 




O O 



°^> 




O 




Sentetik bir 
hamambocegi kovucusu 



2.20 (a) Three carbon-carbon double bonds (alkene) and a 2° alcohol 
<b) Phenyl, carbox) lie acid, amide, ester, and a 1° amine 

(c) Phenyl and a 1° amine 

(d) Carbon-carbon double bond and a 2° alcohol 



(e) Phenyl, ester, and a 3 amine 

(f) Carbon-carbon double bond and an aldehyde 
(g> Carbon-carbon double bond and 2 ester groups 

2.21 C 4 H 9 Br formiilune sahip dort alkil bromiir vardir. Bunlann yapi formullerini ya 
ziniz ve her birini birincil, ikincil ya da iicuncul alkil bromur olarak siniflandi 



nmz. 



CH 



2.21 CH 3 CH,CH,CH 2 Br CH 3 CH 2 CHCH 3 CH 3 CHCH 2 Br CH 3 



r-^-CH. 



1 ° Alkyl 
halide 



Br 

2° Alkyl 
halide 



6e 

1 ° Alkyl 
halide 



Br 

3° Alkyl 
halide 



2.22 C 4 H 10 O formulunde yedi izomerik bile§ik vardir. Bunlann yapilanni yaziniz ve 
her bir bile§igi fonksiyonel grubuna gore siniflandirmiz. 



2.22 CH 3 CH,CH 2 CH,OH CH 3 CH 2 CHCH 3 CH 3 CHCH 2 OH 

CH 3 
1° Alcohol 



1° Alcohol 

CH 3 OCH 2 CH 2 CH 3 

* Ether 



OH 

2° Alcohol 



CH 3 

CH 3 -<i:-CH 

6h 

3° Alcohol 



CH^OCHCH, CH,CHuOCH 9 CH 



Ether 



Ether 



2.23 C 3 H 6 formulundeki dort bile§igin yapi formullerini yaziniz ve her birini fonk 
siyonel grubuna gore siniflandirmiz. 



2.23 Any four of the following: 




11 

CH 3 CCH 
Ketone 





CH 3 CH 2 CH 

Aldehyde 



H^C— CH 



H, 



u 



O 
HX-HC^-^CH, 



Ether 



Ether 



CHf=CHCH 2 OH 
Alkene, alcohol 



ch2=ch-oh:h 3 

Alkene, ether 



fl$v 



H,C 



/ 



CHOH 



Alcohol 



2.24 A§agidaki alkolleri birincil ikincil ya da u^unciil olarak siniflandirmiz: 



(a) (CH 3 ) 3 CCH 2 OH 



(d) 




(b) CH 3 CH(OH)CH(CH 3 ) 2 



(c) (CH 3 ) 2 C(OH)CH 2 CH 



(e) 




OH 



2.24 (a) I 



(b) 2 



O 



m 



3 



(d) 3 






(e) 2° 



2.25 A§agidaki aminleri birincil. ikincil ya da ii^ncul olarak siniflandiriniz: 



(a) CH 3 NHCH(CH,) 2 

(b) CH 3 CH 2 CH(CH 3 )CH,NH : 

(c) (CH 3 CH 2 ),N 

(d) (C 6 H 5 ) 2 CHCH,NHCH 3 



(e) HK 



(f) 




\ 



/ 



N 



2.25 (a) 



-»° 



(b) 1 



(c) 3° (d) 2° (e) 2° (f) 3 



O 



2.26 A§agidakilerden her birinin yapisal formultinii yaziniz: 

a) C 4 H l0 O formuliine sahip 119 eter 

b) C 4 H 8 formiiliine sahip ug birincil alkol 

c) C 3 H 6 formuliine sahip bir ikincil alkol 

d) C 4 H 8 formuliine sahip bir ii^unctil alkol 

e) C 3 H 6 2 foimiiliine sahip iki ester 

f) C 5 H,,Br formuliine sahip dort birincil alkil halojeniir 

g) C 5 H H Br formuliine sahip ixq ikincil alkil halojenur 
h) C 5 H n Br formuliine sahip bir U9unctil alkil halojenur 
i) C 5 H 10 O formuliine sahip U9 aldehit 

(j) C 5 H 10 O foimiiliine sahip U9 keton 
k) C 3 H 9 N formiiliine sahip iki birincil amin 
I) C 3 H 9 N foimiiliine sahip bir ikincil amin 
m) C 3 H 9 N formulune sahip bir ugiinciil amin 
n) C 2 H 9 NO formuliine sahip iki amit 



2.26 (a) CH 1 OCH 7 CH 7 CH 



CH3OCHCH3 



CHJCKyOCiLCH 



2^ iX 3 



(b) 



fLC 



H,C 



N CH-CH 2 OH 



Oi^CHCH^CFLOH CH 3 CH =CHCH 2 OH 



(c) 



H,C 



H,C 






CH-OH 



(d) 



HX OH 
" ' N C-CH 



H 7 C 



/ 



1 



(e) 



O 
II 
H-C- 




l 3 



CH 



3 



O 
II 
■C-OCH 



(f) CH,CH-CH,CH,CH.,Br 



3^**2 



CH 3 
CnL — C — CH 7 _ 



Br 



CH 



(g) CH 3 CHCH 2 CH 2 CH 3 

Br 



CH 3 CHCH 2 CH,Br 
CH, 



CHjCHjCHCHjCH. 

Br 



CHjCHjCHCHjBr 

CH, 



CH 3 
CH.CHCIICH, 
Br 






(h) CHjCHj- 



CH 3 
C-Br 

I 



:h 



o 



(i) CH,CH 2 CH,CH 2 CH 



O 

II 
CH ? CHCH 2 CH 

CH, 



O 

II 
CH,CH->CHCH 

* "I 
CH ? 



o 

II 



(j) CH 3 CCH 2 CH 2 CH 3 



• O 

CH,CH,icH,CH 



jj 

CH3CHCCH3 



(k) CH 3 CH 2 CH 2 NH 2 



CH 3 
CH3CHNH 



(1) CH,CH,NHCH. 



(in) (CH 3 ) 3 N 



(n) 



2.27 



o 

H-C-NHCH, 



o 

II 



CHj-C-NHj 



A§agidaki fiftlerdeki hangi bile§igin kaynama noktasi daha yiiksektir? Cevabi 
nizi a9iklayiniz. 

(a) CH 3 CH,CH 2 OH ya da CH,CH,OCH, 

(b) CH,CB,CH,OH ya da HOCH 2 CH,OH 

O 



(c) 




yada 



(d) 



O 




(e) 





yada 



yada 



OH 




N— CH 



F 



(f) 



X 



F 



yada 



F 







F 



(g) 




yada 




(h) Heksan, CH 3 (CH 2 ) 4 CH 3 veya nonan, CH,(CH 2 ) 7 CH 




(i) >= yada 




2.27 (a) CH,CH,CH 7 OH because its molecules can fonn hydrogen bonds to each other 



through its -O-H group. 



(b) HOCHXHoOH because with two-O-H groups, its molecules can form more 
hydrogen bonds with each other. 



(c) 




OH because its molecules can form hydrogen bonds to each 
other. 



(d) J>-OH (Same reason as (c)]. 



(e) 




(0 



NH because its molecules can form hydrogen bonds to each other through 

mm 

its ~N~ H S rou P- 

F \ 7 because its molecules will have a larger dipole moment. (The trans 

compound will have ]i = 0.) 






(g) /^X/^OH [ Same reason as < c )l- 

(h) Nonane, because of its larger molecular weight and larger size, 
will have larger van der Waals attractions. 

(i) \zzq because its carbonyl group is far more polar than the double bond 



of 




2.28 Problem 2.27 deki a,c,d,e,g ve i ciftlerindeki her bir bile§igin digerinden farkli 
ligini belirleyecek ba§hca IR sogurma bandlarini ongoruntiz. 

2.28 (a) The alcohol would have a broad absorption from the O— H group in the 3200 to 
3500 cm' 1 region of its IR spectrum. The ether would have no such absorption. 

(c) The ketone would have a strong absorption from its carbonyl group near 1700 cm 
in its IR spectrum. The alcohol would have a broad absorption due to its hydroxyl group 
in the 3200 to 3500 cm" 1 region of its IR spectrum. 




Same rationale as for (a) 



(e) The secondary amine would have an absorption near 3300 to 3500 cm" arising 
from N — H sketching. The tertiary amine would have no such absorption in this region 
since there is no N — H group present. 

<g) Both compounds would exhibit absorptions near 1 7 10 to 1 780 cm" ' due to carbonyl 
stretching vibrations. The carboxylic acid would also have a broad absorption some- 
where between 2500 and 3500 cm -1 due to its hydroxy) group. The ester would not 
have a hydroxyl absorption. 

(i) The ketone would have a strong absorption from its carbonyl group near 1700 cm" 1 
in its IR spectrum.. The alkene would have no such absorption but would have an ab- 
sorption between 1620 and 1680 cm" 1 due to C=C stretching, 

2.29 C,H 7 NO formiilunde dort amit vardir. (a) Yapilanm yaziniz. (b) Bu amitler- 
den birinin erime ve kaynama noktasi diger iicunden oldukca du§uktiir. Bu amit 
hangisidir? Cevabinizi aciklaymiz. 



2.29 (a) CH,CH,CNH 



2 



o 

II 

CTLCNCH, 
3 I 3 
H 



O 
I 



HCNCHXJHL 

I 2 3 
H 



O 

H-ON-CH 

t 



(b) The last one given above li.e., HCN(CH 3 ) 3 ] because it does not have a hydrogen 
that is covalently bonded to nitrogen and, therefore, its molecules cannot form 
hydrogen bonds to each other. The other molecules all have a hydrogen covalently 
bonded to nitrogen and, therefore, hydrogen-bond formation is possible. With the 
first molecule, for example, hydrogen bonds could form in the following way. 



,0—H-.N 
CH 3 CH,C ' * / N CCH,CH 3 

X N L H— 0' 

I 

H - 



2,30 Asagida gosterilen genel yapidaki halkali bile§iklere laktonlar denir. Laktonda 
hangi fonksiyonel grup vardir. 




2.30 An ester group, 



I 





« 



"tCHi^n 



2.31 Hidrojen floriiriin dipol momenti 1,82 D; kaynama noktasi 19,34 °C dur. Etil flo- 
riirtin (CH 3 CH 2 F) tamamen aym dipol momenti ve daha buyiik molekiil kiitlesi 
olmasina kar§in kaynama noktasi -37,7 °C dur Aciklayiniz. 

2.31 The attractive forces between hydrogen fluoride molecules are the very strong dipole- 
dipole attractions (hat we call hydrogen bonds. (The partial positive charge of a hydrogen 
fluoride molecule is relatively expjpsed because it resides on the hydrogen nucleus. By con- 
trast, the positive charge of an ethyl fluoride molecule is buried in the ethyl group and is 
shielded by the surrounding electrons. Thus the positive end of one hydrogen fluoride mol- 
ecule can approach the negative end of another hydrogen fluoride molecule much more 
closely, with the result that the attractive force between them is much stronger.) 

2.32 A§agidaki gozuciilerden hangisi iyonik bile§ikleri §ozebilir? 

(a) sivi S0 2 (b) sivi NH 3 (c) benzen (d) CC1 4 

2.32 (a) and (b) are polar and hence are able to dissolve ionic compounds, (c) and (d) are non- 
polar and will not dissolve ionic compounds. 

2.33 Kama - kesikli kama - cizgi gosterimini kullanarak a§agidaki molekuTlerden her 
birinin Qc. boyutlu forrnulunU yaziniz. Eger molekulun net dipol momenti varsa 
yoniinu okla, H— ► , belirtiniz. Eger net dipol momenti yoksa bunu da belirtiniz. 
(Bu tur basit problemlerde C — H baginm kuciik polarhgini ihmal edebilirsiniz) 

(a) CH,F (c) CHF 3 (e) CH 2 FC1 (g) BeF 2 (i) CH 3 OH 

(b) CH 2 F 2 (d) CF 4 (f) BC1 3 (h) CH3OCH3 (i) CH 2 



2.33 (a) 



H 



H 



H 



..C — F 




(b) Nr-i— ► 



H 



r \ 



(c) H — C'liiup 

V 

F 



(d) F — Cm 



V 



111F 



> 



No 

dipole 

moment 



H 

(e) -C 






m 



F 



Cl 



No 

(f) 1 dipole 
g\f ^Cl moment 

No 

(g) F— Be— F dipole 

moment 



(J) 



H 3 C 



H 3 C 



/ 



0. 



H 3 C 

(i) ••-> q: 



H 



H 



\ 



# t 



H 



/ 



C=02 



2.34 A§agidaki molekiilleri gozden geciriniz: (a) dimetil eter, (CH 3 ) 2 0, (b) tri 
metilamin, (CH 3 ) 3 N, (c) trimetilbor, (CH 3 ) 3 B ve (d) dimetil berily urn (CH 3 ) 2 Be 
Her bir molekulun merkez atomunun (O, N, B ya da Be) melezle§me halini be- 
lirtiniz, merkez atomundaki bag acilarimn ne kadar olacagini soyleyiniz ve mo- 
lekulun dipol momenti olup olmayacagini a^iklaymiz. 



2.34 (a) Dimethyl ether: There are four electron pairs around the central oxygen: two bonding 
pairs and two nonbonding pairs. We would expect sp> hybridization of the oxygen with a 
bond angle of approximately 109.5° between the methyl groups. 

H 3 c «jftQ3 
H 3 C 

(b) Trimethylamine: There are fo in electron pairs around the central nitrogen: three bond- 
ing pairs and one nonbonding pair. We would expect $p? hybridization of the nitrogen with 
a bond angle of approximately 109.5° between the methyl groups. 




H 3 C 



i 



_ 

(e) Trimethylboron: There are only three bonding electron pairs around the central boron. 
We would expect sp- hybridization of the boron with a hond angle of 120° between the 
methyl groups. 



*. 



H, 



1 

B 

Hj(T X'H 3 

(d) Dimethylberyllium: There are only two bonding electron pairs around the central 
beryllium atom, We would expect sp hybridization of the beryllium atom with a bond an- 
gle of 180° between the methyl groups. 

H 3 C— Be— CH 3 
2.35 Bu aciklamayi irdeleyiriiz: polar bir molekul icin polar baglann bulunmasi ge- 
reklidir, ancak bu gereksinim yeterli degildir. 

2.35 Without one (or more) polar bonds, a molecule cannot possess a dipole moment and. there- 
fore, it cannot be polar. If the bonds are directed so that the bond moments cancel, how- 
ever the molecule will not be polar even though it has polar bonds. 

2.36 Crixivanin buttin fonksiyonel gruplanni belirtiniz. (Crixivanin yapisi bu bdlumun 
basjnda gosterilmi§tir). 



2.36 Crixivan has the following functional groups; 



Aromatic 
amine 



3° Amine 



2° Alcohol 




C(CH,) 



3'3 



2.37 Propanoik asitin IR spektrumu (§ekil 2.16) karboksilik asit fonksiyonel gru- 
bumin hidrojen bagli O — H gerilme sogurmasini gostermektedir. Iki propano- 
ik asit molekuluniin hidrojen bagiyla nasil dimerle§tigini gosteren yapilan 
yaziniz. 






Hydrogen bond 



CH,CH, 



// 



I 9 



O: 






C 



k 



h-o; 



// 

H--:0. 



C— CH 2 CH, 



Hydrosen bond 



* 2.38 



C 4 H 6 molekul formiilundeki iki izomerin yapilan simetriktir. CC1 4 (polar olma- 
digi icin kullanilmi§tir) icerisinde seyreltik 90zeltide her iki izomerin infrared 
spektrumlannda 3600 cm" 1 bolgesinde sogurma yoktur. izomer A'nin yakla§ik 
3080, 1620 ve 700 cm" 1 de sogurma bandlan vardir. Izomer B'nin ise 2900 cm" 1 
bolgesinde ve 1780 cm _1, de bandlan vardir. A isin bir ve B icin iki olasi yapi 
oneriniz. 



2.38 



J3 

D < >=0 £>— GT 

A B B' 




The 1780-em -1 band is in the general range for C=0 stretching so structure B' is con- 
sidered one of the possible answers, but only B would have its C=0 stretch at this high 
frequency (B' would be at about 1730 cm" 1 ). 

* 2.39 Eger iki substitiient halka iskeletinin aym tarafindaysa cis, zit tarafindaysa trans 
(bu terimler 1 ,2-disiibstitue alken izomerlerinde kullanilan terimlerle aynidir) ola- 

rak adlandmhr. 1,2-Siklopentandioliin (5 atomlu halkasi ve iki komsu karbonda 
biri cis digeri trans olan iki izomer bile§ik) steroizomerlerini goz online aliniz. 
CC1 4 i^inde olduk?a seyreltik £6zeltide her iki izomerin yakla§ik 3626 cm"' de 
infrared sogurma bandi olmasina karsjn 3572 cm" 1 de sadece bir izomerin ban- 
di vardir. (a) Siklopentan halkasinin diizlemsel oldugunu (bu konunun aynn- 
tisi ileride incelenecektir) du§ununiiz ve kama-kesikli karna yontemini kullanarak 
OH gruplanni gosteren iki izomerik yapiyi ?iziniz. (b) Hangi izomerin 3572 
cm" 1 bandi oldugunu belirleyiniz ve nedenini asiklayimz. 

2.39 (a) 





HO^i T^OH HOn i^H 
H H H OH 

cis trans 

(b) The cis isomer will have the 3572-cm" 1 band because only in it are the two hy- 
droxy! groups close enough to permit intramolecular hydrogen-bonding. (Intermolecu- 
lar hydrogen-bonding is not possible at high dilution in a non-polar solvent like CC1 } .) 

*2.40 C bile§igi asimetriktir, moleklil formula C 5 H, (ydur, iki metil grubu ve bir 3° 
fonksiyonel grup igermektedir. 3200-3550-cm" 1 bolgesinde geni§ bir infrared 
sogurma bandi vardir ve 1620-1680-cm" 1 bolgesinde sogurma bandi yoktur. 
(a) C icin bir yapi oneriniz (b) Onerdiginiz yapinin steroizomerleri olabilir mi? 
Olabilirse kama-kesikli kama yontemini kullanarak steroizomerlerin yapisini $i- 
ziniz. 



«l 



2.40 (a) 



OH 




CH 
CH 






(I» 



enantiomers 



-A 



< 



OH 

L*G H 



3 



HO 

H,c4 






^""CH, 
H 



<3 



OH 

LjttC H 



H 3 C"7 
H 

HO 
H,C 4 



D> 



p h 

CH, 



H "7 

H,C 



> 



r 






diastereomers 



(Enantiomers and diastereomers 
are defined in Chapter 5.) 



enantiomers 



Organik Tepkimelere Giri§ 

Asitler ve Bazlar 



(a) Metil alkoliin BF 3 ile 

(b) Metil kloriirun A1C1 3 ile 

(c) Dimetil eterin BF, ile 

meydana gelen Lewis asit-baz tepkimelerine ait esjtliklerini yaziniz. 



Problem 3. 1 



■ • 



3.1 (a) CH,— O 




CH 



* f 

O 

I 
H 



F: 



B- 

I 
F: 



F: 



• » 



:Cl: 



(b) CH, 




9 V 



i> CH 



j 



:CI: 

» I 
CI— Al— CI : 

:CI: 



■ • 



(c) CH-O 




• ■ 



:F: 



• • 



♦ f 



> CH,— O 



B — F 



• • 



» 4 



CH, :F: 



• m 



A§agidakilerden hangileri potansiyel Lewis asidi, hangileri potansiyel Lewis <■ Problem 3.2 
bazidir? 

7 CH 3 

(a) CH 3 CH 2 — N — CH 3 (b) H 3 C— O 



CH, CH 



3 



! 



(c) (C 6 H 5 ) 3 P : (d):Br- <e) (CN 3 ) 3 B (f) H= 



3.2 (a) Lewis base (b) Lewis acid 

(c) Lewis base (d) Lewis base 

(e) Lewis acid (f) Lewis base 



Problem 3 . 3 > Dimetilamin ve bor triflorur arasinda olabilecek tepkimeyi yazmak icin egri ok gos- 

terimini kullammz. Lewis asit ve Lewis bazmi belirtiniz. Uygun formal yiikleri belir- 
leyiniz. 



• ♦ 







• • T I" - - • • 



H :F: 



3.3 CH— N: + B— F: — > CH 3 — N B— F: 



■ ■ «? • 4 



I 

CH 3 :F: 



• • 



Lewis base Lewis acid 



Formik asit (HC0 2 H) icin /C„ = l,76x lO^'tur. (a)FormikasitinO,lMsuluc6zeltisin- ^ Problem 3.4 
deki hidronyum ve format iyonlannin (HC0 2 ~) molar derisjmi nedir? (b) Formik 
asitin yiizde kaci iyonla§mi§tir? 

3.4 (a , K u = ^^mCOr] ^ , ?7 x , -, 

[HCO,H| 

Let x = [H 3 + ] m [HC0 2 ~] at equilibrium 

then, 0. 1 - A' = [HC0 2 H] at equilibrium 

but. since the K a is very small, x will be very small and 0. 1 - .v = 0.1 

Therefore. 

(x) (x) 

~^]~ = 1.77 x 10~ 4 

v : = 1.77 x 10~ 5 

x = 0.0042 = IH,0 '' } = [HC0 2 "1 



(b) 



%lonized . JM1L x l0 o «, &&1 x ,oo 




0.1 



X 100 = 4.2% 






Problem 3.5 > (a) Bir asidin (HA) AVsi 10" 7, dir. Bu asidin p/T/si nedir? (b) Bir ba§ka asidin (HB) 

K a 's\ 5*tir; p/C/si nedir? (c) Hangisi daha kuvvetli asittir? 



-7 _ 



3.5 (a) p/.' tJ = -log 10 = ~(-7) = 7 

m pm = -log 5.0 = -0.699 ; 

(c) Since the acid with a K tl = 5 has a larger K tl . it is the stronger acid. 

Problem 3.6 > Hidronyum iyonunun (H 3 0*) pAVsinm (Jizelge 3.Tde verildigi gibi -1 ,74 oldugunu 

hesaplamalan gostererek kanitlaytniz. 



3,6 When H .0 + acts as an acid in aqueous solution, the equation is 
and K tl is 

= |H,oiiH 3 cr| =[Hi01 

The molar concentration of H_>0 in pure H,0. that is, IH 2 01 = 515: therefore, K a = 55.5 

The pK €l is 

ftitjm -log 55.5= - 1.74 



Problem 3.7 > Anilinyum iyonunun (C 6 H 5 NH 3 + ) pK a y si 4,6'dir. Buna gore anilinin metilaminden 

daha kuvvetli baz olup olmadigina karar veriniz. 



3 7 The of the methylaminium ion is equal to 10.6 (Section 3.5CK Since the pK u ot the 
anilinium ion is equal to 4.6. the anilinium ion is a stronger acid than the methylaminium 
ion. and aniline <Q,H,NH 2 ) is a weaker base than methylamine <CH,NH 2 >. 



Problem 3.8 > A§agidaki tepkimelerin her biri icin entropi degi§imin, A5°. pozitif mi, negatif mi 

veya yakla§ik sifir mi olacagim umarsmiz? (Tepkimelerin gaz fazinda meydana 
geldiklerini kabul ediniz.) 
(a) A + B — * C <b) A + B — > C +D (c) A — * B + C 



3.8 m Negative. Because the atoms are constrained to one molecule in the product, they have 
lo become more ordered. 

(b) Approximately zero. 

(c) Positive. Because the atoms are in two separate product molecules, they become more 
disordered. 



Problem 3.9 > (a) K denge = 1 bir olan tepkimc igin AG° degeri nedir? (b) K denge = 10 oldugunda? 

(Denge sabitini on misli arttirmak icin gerekli olan AG° degisjmi, hatirlamak i^in 
uygun bir ifadedir.) (c) Bu tepkime i^in entropi degi§iminin ihmal edilebilir (veya 
sifir) oldugunu kabul ederek denge sabitinin on misli arttinlmasi 15m gerekli A// 
degi§imi nedir? 



3.9 


(a) If A',,, = 1 




then. 




lOL'K' = = 




AG" = 




m d% = •< 




then. 




lo«K,„ = 1 = 




AG = -<2.30: 



- AG 



2.303/jr 



-AG" 

— — — 

2.303/?T 



" l K""')(298 K) = -5.71 kJ mol - ' 



<e) AG = AW° - 7AS' 

AG = AW° = -5.71 kJinoI - ' if AS° = 

Rezonans teorisi, bir karboksilik asidin asitliginin en iyi a^klamasmi saglayabilir -< Problem 3.10 
veya saglayamaz, ancak, iki ilgili ger£ege uygun bir aciklama getirir: Asetat iyonun- 
daki karbon-oksijen bag uzunluklari aynidir ve asetat iyonunun oksijenleri e§it 
negatif yiiklere sahiptir. Bu ger9ekleri rezonansla aciklayiniz. 

3.10 Structures A and B make equal contributions to the overall hybrid. This means that the 
carbon-oxygen bonds should be Ihe same length and that the oxygens should beai equal 
positive charges. 

H,C-C -« >■ H,C-C V 

A B 



Problem 3. 1 I ► A§agida verilenlerden hangisinin daha kuvvetli asit olmasun beklersiniz? Her bir 

durumda gerek9enizi aciklayiniz. 

(a) CH 2 C1C0 2 H veya CHC1 2 C0 2 H (c) CH 2 FC0 2 H veya CH 2 BrC0 2 H 

(b) CC1 3 C0 2 H veya CHC1 2 C0 2 H (d) CH 2 FC0 2 H veya CH 2 FCH 2 C0 2 H 



3.11 (a) CHCKCOtH would be the stronger acid because the electron- withdrawing inductive 
effect of BW chlorine atoms would make its hydroxyl proton more positive. The electron- 
withdrawing effect of the two chlorine atoms would also stabilize the diehloroacetaie ion 
more effectively by dispersing its negative charge more extensively, 

(b) CC'UCCH would be the stronser acid for reasons similar to those given in (a), ex- 
cept here there are three versus two electron-withdrawing chlorine atoms involved. 

(c) CH-,FCOtH would be the stronger acid because the electron-withdrawing effect of a 
fluorine atom is sreatei than that of a bromine atom (fluorine is more electronegative) 

t_ _ 

i 

(d) CH 2 FCO-,H is the stronger acid because the fluorine atom is nearer the carboxyl 

group and is. therefore, better able to exert its electron-withdrawing inductive effect. (Re- 
member: Inductive effects weaken steadily as the distance between the subsiituent and the 
group increases.) 



Oksijen, azot veya bir coklu bag iceren herhangi bir organik bilesjgin derisik sul- < p ro blem 3 I 2 
furik asitte coztinecegi genel bir kuraldir. Bu kuralin dayanagim aciklayiniz. 



3.12 All compounds containing oxygen and most compounds containins nitrogen will have an 
unshared electron pair on their oxygen or nitrogen atom. These compounds can. therefore, 
act as bases and accept a proton from concentrated sulfuric acid. When they accept a pro- 
ton, these compounds become either oxonium ions or ammonium ions, and having be- 
come ionic, they are soluble in the polar medium of sulfuric acid. The only nitrogen com- 
pounds that do not have an election pair on their nitrogen atom are quaternary ammonium 
compounds, and these, already being ionic, also dissolve in the polar medium of concen- 
trated sulfuric acid. 

Asagidaki bile§iklerin veya cozeltilerin her biri kansttnldiginda meydana gelebile- K Problem 3.13 

cek asit-baz tepkimelerinin esitliklerini yazimz. Uygun pK cl degerlerini kullanarak 

(Qizelge 3.1) her bir durumda daha kuvvetli asit ve daha kuvvetli baz ile daha zayif 

asit ve daha zayif bazi belirtiniz. (Eger bir asit-baz tepkimesi meydana gelemeye- 

cekse bunu belirtmelisiniz,) 

(a) CH 3 OH'ye NaH eklendiginde 

(b)CH 3 CH 2 OH'ye NaNH 2 eklendiginde 

(e) Heksan icerisindeki etillityum cozeltisine NH 3 gazi eklendiginde 

(d) Sivi amonyak icerisindeki sodyum amit cozeltisine NH 4 CI eklendiginde 

(e) H,CTya (CH 3 ) 3 CONa eklendiginde 

(f) (CH 3 ) 3 COH'ye NaOH eklendiginde 



ny" 



methanol 



3.13 (a) CH 3 0-H + JH > CH 3 9 : + H i 

Stronger acid Stronger Weaker Weaker 

prv = ~i6 base base ac 'd 

(from NaH J pK a =35 



"f~l* ^ "w - ethanol , ____._•*" kTrr 

(b) CH 3 CH 2 0-H + =NH 2 > CH 3 CH,0 : + :N T H 3 

Stronger acid Stronger Weaker Weaker 

p£ a 16 base base acid 

a CfromNaNH 2 ) p$ »!ft 



••o 

(c) H— N— H 

I 
H 

Stronger acid 
pK a = 38 

H 

(d) H— N-^H 

I 
H 

Stroneer acid 

mm 

PK = 9.2 
(from NH 4 C1) 

•••O 

(e) H-O- 

Stronger acid 
pK a = 15.7 




hexane 



H + 



:CH 2 CH 3 



Stronger 

base 
(fromCH 3 CH 2 Li) 



%» 



+ 



Stronger 

base 
(from NaNH 2 ) 



liq. NH 3 



> 




• • 



: OC(CH,), 

Stronger 

base 

[from (CH^CONa] 



H,0 



••nh 2 - 


+ 


CH3CH3 


Weaker 




Weaker 


base 




acid 
pK a = 50 



:NH 3 

Weaker 
base 



> H— O: 



• * 



Weaker 
base 



:NH 



3 



Weaker 
acid 

V K a m 38 



+ HOC(CH 3 ) 3 

Weaker 
acid 



(f) No appreciable acid-base reaction would occur because NaOH is not a strong enough 
base to remove a proton from (CH J 3 COH. 



Problem I.I ^ A§agidaki asit-baz tepkimelerini tamamlayiniz. 

heksan , 

(a) CH 3 C=CH + NaH ► 

(b) ( a ) d* e ^ e edilen ^ozelti + DX> ► 



heksan ,_ 

(c) CH 3 CH 2 Li + D 2 ► 

heksan . 

(d) CH,CH 2 OH + NaH ► 

( e ) (d)' deelde edilen 96zelti + T,0 

(f) CH 3 CH 2 CH 2 Li + D,0 



heksan 



3.14 (a) HC=CH + NaH 



hexane 




hexane w 

HC=CNa + D 2 > 



(c) CH 3 CH 2 Li + D 2 



(d) CHjCRjOH + NaH 



(e) CH 3 CHjONa + T 2 

(f) CH 3 CH 2 CH 2 Li + D 2 



hexane 



hexane 



hexane 



hexane 



HC=CNa + H- 



HC==CD + NaOD 



CH 3 CH 2 D + LiOD 
CHjCHjONa + H 2 



CH 3 CH 2 OT + NaOT 
CH,CH,CH,D + LiOD 



3.15 A§agidaki asitlerin her birinin konjuge bazi nedir? 

(a) NH 3 (c) H 2 

(b) H 2 (d) HC=CH 



(e) CHjOH 

(f) CH,OH 



3.15 (a) tNlV (the amide ion) (d) H-C=C: (the ethynide ion) 

jM H— 6 ' " (the hydroxide ion) (e) CHjO: (the methoxide ion) 

(c) :H~ (the hydride ion) (0 H 2 (water) 

3. 16 Problem 3. 1 5 de cevap oiarak verdiginiz bazlari azalan bazikliklerine gore siralayin. 



* • — 



3.16 :NH-- > :H" > H-C^O* > CH 3 0: m H-O' > H 2 

mm 

3.17 A§agidaki bazlann her birinin konjuge asidi nedir? 

(a) HS0 4 - (c) CHjNH, (e) CHjCHf 

(b) H 2 (d) NH 2 (f) CHjC0 2 " 



3.17 (a) H,S0 4 m NH. 



(b) \UO+ (e) CH^CH, 

(c) CH,NH, + (0 CH,C0 2 H 

3.18 Problem 3.17'de cevap oiarak verdiginiz asitleri azalan asitliklerine gore siralayi- 
niz. 

3.18 H 2 S0 4 > H,0 + > CH-C0,H > CH 3 NH ? + > NH, > CH,CH 3 

3.19 A§agidaki tepkimelerin her birinde Lewis asit ve Lewis bazim belirtiniz. 

CI 

(a) CH 3 CH 2 — CI+AICI3 — ► CH 3 CH — CI— Al— CI 

CI 
F 

(b) CH 3 — OH + BF 3 — ► CH — O — B — F 



H F 

(c) CH — C* + H 2 ► CH — C— OH 2 + 

CH 3 CH 3 



3.19 (a) 



CH,CH f 

Lewis 
base 



• • 




CI: 



3 



Lewis 

base 



A1C1, 

Lewis 
acid 



(b) CH,— OH + BF 



3 

Lewis 
acid 



* CHjCHj— CI -Al— CI : 

• • mm 

:C1: 



-* 



: F : 



»+ I- 

3 I I 
H :FJ 



F: 



- 



3.20 



(c) 



CH 




H^O: 



CH 



Lewis 
acid 



Lewis 

base 



> CH 



CH 

I 
C- 

I 
CH 



* • 



OH,+ 



A§agidaki tepkimeleri egri oklar ve biitiin payla§ilmami§ elektron ciftlerini de 
gostererek yeniden yaziniz. 

(a) CH.OH + HI ► CH 3 OH 2 + + f 



(b) CH,NH 2 + HCI 



+ CH3NH3 + CI 



H H 

CO /=c x 

H H 



+ HF 



• * 



*H 



H H 



C 



3.20 (a) CH,— OH + HPC* 



H 



H + F 



** CH 



O-H 
I 
H 



+ :I: 



• 



3.22 



(C) 



(b) CH,— NH, + 



H^ClJ 




*- 



CHn" 



H 

1 + 
N-H 

I 

H 



H H 

H-C-C-H 
+ I 

H 



• m 



:C1: 



•• 



* — 



+ :F: 



** 



3.21 Metil alkol NaH ile etkilestirildiginde iirun CH 3 0" Na + (ve H^'dir, Na + "CH 2 OH 
(ve H 2 ) degildir. Bunun nicin boyle oldugunu aciklayiniz. 

3.21 Because ihe proton attached to the highly electronegative oxygen atom of CrLOH is much 
more acidic than the protons attached to the much less electronegative carbon atom. 

3.22 HC = C:~Na + 'nin sivi amonyaktaki cozeltisine etil alkol eklenirse nasil bir tep- 
kime meydana gelecektir? 



CH 3 CH 2 -6^H" f -:C 



• • - 



liq. NH 3 
« '->> CHjCHj-O: 



+ h-c==c-h 



3.23 (a) Formik asitin (HC0 2 H) K/si 1,77 X 10 _9 'dur, pjf/si nedir? (b) p/T/si 13 
olan bir asidin K a 'si nedir? 

3.23 (a) pK (l = -log 1.77 x 10— ' = 4 -0.248 = 3.752 

(b) K lt = lO" 1 -' 

3.24 Ha asidinin pAV sl 20 ; HB asidinin pAT/si 10'dur. (a) Hangisi daha kuvvetli 
asittir? (b) HB'ye Na + A~ eklenirse saga dogru kayan bir asit-baz denge tep- 
kimesi meydana gelecek midir? Cevabmizi aciklayimz. 

3.24 (a) HB is ihe stronger acid because it has the smaller pK (t . 

(b) Yes. Since A - is the stronger base and HB is the stronger acid, the following 
acid-base reaction will take place. 




A— H + B? 



Stronger Weaker Weaker 

acid acid base 

P* a =10 P* a =20 

3.25 A§agidakilerin her biri kan§tinldiginda meydana gelecek olan asit-baz tep- 
kimelerinin esjtliklerini egri oklar kulianarak yaziniz. Eger denge tercih edileme- 
diginden belirgin bir asit baz tepkimesi meydana gelmezse bunu belirtmelisiniz. 
(a) Sulu NaOH ve CH 3 CH 2 C0 2 H 
<b) Sulu NaOH ve C 6 H 5 S0 3 H 
(c) Etil alkol icinde CH,CH 2 ONa ve etin 

(d) Heksan i9erisinde CH 3 CH 2 Li ve etin 

(e) Heksan i^erisinde CH 3 CH 2 Li ve etil alkol 

Q ^ , 



3.25 (a) CH,CH-C-0-H + 'O-H 



•n '0 



(b ) C uJ^H^:0-H > QH-S-O.; * H-O-H 

II ,(-) 

:0 'V. 

(c) No appreciable acid-base reaction takes place because CH 3 CH 2 ONa is too weak a 
base to remove a proton from ethyne. 



/? * ^ hexane r =r- + CH CH 

(d) h-C^C-H + -CH 2 CH 2 > H-C-C + CH 3 ch 

(from 
LiCH 2 CH,) 



(e) CH^-O^H ^T^:CH 2 CH 3 ***+ CH 3 -CH-6: . CH 3 CH 3 



(from 
LiCaCHj) 



3.26 A^agidaki bile§iklerin sentezlerini uygun etiketsiz organik bile^iklerden cikarak 
gosteriniz. 



(a) C 6 H 5 — C — C 



T (b) CH — CH 



O — D (c) CH,CH,CH,OD 



CH 



3.26 (a) C 6 H-C=C-H $ NaNH 2 

then 
C 6 H — C=C ^Na + + T 2 

(b) CHv-CH— O— H + NaH 



ether 



> CMr~C=C'- Na + + NH 3 



C 6 H 5 -C=C-T + NaOT 



9* CH,— CH— ONa # H 2 



e& 



CH 



3 



then 



CH 3 -CH-ONa + D 2 



c 



H 



CH.-CH-O-D 

3 I 
CH, 



+ NaOD 



3 



(c) CH 3 CH,CH,OH + NaH 

then 

CHXH,CR,ONa + D 2 



> CH 3 CH 2 CHjONa + H> 



CH,CE,CH 3 OD + NaOD 



3 



3.27 



3.27 



(a) A§agidaki bile§ikleri azalan asitliklerine gore siralayiniz ve cevabmizi 
aciklayimz: CH 3 CH 2 NH 2 , CH 3 CH 2 OH ve CH 3 CH 2 CH 3 . (b) a gikkinda verilen 
asitlerin konjuge bazlarini azalan bazliklarma gore siralayiniz. 

(a) .CH,CH 2 OH > CH 3 CH 2 NH 2 > CH 3 CH 2 CH 3 

Oxygen is more electronegative than nitrogen, which is more electronegative than carbon. 

ux> - lb \ 7 . . t . , m u hnnd ta ne\t and the C-H bond is least polar- 

The O-H bond is most polarized, the N-H bond is ikxl «mu mc ^ i 

ized. 

(b) CH,CH,CT < CH 3 CH 2 NH" < CH 3 CH 2 CH 2 " 
The weaker the acid, the stronger the conjugate base. 



3.28 



A§agidaki bile§ikleri azalan asitliklerine gore siralayiniz. 

(a) CH 3 CH = CH 2 , CH 3 CH 2 CH 3 , CH 3 C = CH 

(b) CH 3 CH 2 CH 2 OH, CH 3 CH 2 C0 2 H, CH 3 CHC1C0 2 H 

(c) CH 3 CH 2 OH, CH 3 CH 2 OH 2 +, CH 3 OCH 3 

3.28 (a) CH 3 C=CH > CH 3 CH~CH 2 > CH 3 CH 2 CH 3 

(b) CH,CHCICO,H > CHX'HXO^H > CH.CH.CHLOH 



3 



(c) CH 3 CHoOH 2 + > CH 3 CH 2 OH > CH 3 OCH : 



3.29 A§agidaki bile§ikleri artan bazliklanna gore siralayiniz. 

(a) CH,NH 2 , CH,NH, + , CHjNH" 

(b) CH,0-, CH 3 NH-, CH 3 CHr 

(c) CHCHjCH = CH", CH 3 CH 2 CHf, CH,C =C" 

3.29 (a) CH,NH -* < CH,NH, < CH,NH " 



(b) CH3O 



< CH 3 NH " < CH 3 CH 



(c) CH 3 C=C" < 



ch 3 ch=ch" < mfimcm 



3.30 H,P0 4 bir triprotik asit iken H 3 P0 3 bir diprotik asittir. Bu iki asit i^in 
davram§larindaki farki a^iklayan yapilanm ciziniz. 

3.30 The acidic hydrogens must be attached to oxygen atoms. In H ? P0 3 . one hydrogen is 
bonded 10 a phosphorus atom: 



• J~K * 



o 






♦ i 



* • 



H-O-P-O-H 



H 



O 

.. II 
0— P 



H 



» • 



• t 



■ * 



:0: 



:0: 



H 
3.31 A§agidaki tepkimelerde gerekli egri oklan ciziniz. 



(a) H 



'CM 

/ 
C + 

.0'— H 



:0— H 



• • 



•O: 

// 
H— C + H 

\.- 
-.0/ 



O: 



H 



•0: 

/ 



(b) H— C 



.O'^-CH 



— • § 



♦ • 



• I — 



• O- 



• • 



+ =0— H — ►H— C— 0— H 



*• 



:0— CH 



• • — 



= 0: 



= 0— CH 



0: 

// 



_ I • 



(c) H— C— 0— H ►H— C 



+ 'O— CH 



.O'^-H 



1 



• • 



* * — ■ 



• * 



• • 



• • • 



(d) H— 0-. + CH,— I: ►H— 0— CH,+ :I 



CH 



/ 



CH, 



■ ■ — 



• » 



(e) H— O: + H— CH,— C— CI: ► CH,=C + sQ: + H— — H 



\ 



CH 



CH 



3,31 (a) 



» ■ 



// 
H— C + :0— H 

\ . 
.0— H 




• 9 

'0' 



> H— C 






+ H— 5: 



* • 



H 



• ■ 



(b) 




,0— CH 



3 



• • 



:0— H 



* • 



:0: 



H— C—Q— H 



♦ • 



:0— CH 



■ • 



:0^ 



(c) H— C— 0— H 

:0— CH, 



// 



0: 



» » 



> H— C + :0— CH, 

>JMB 



■ ■ 



(d) H— O 

■ ■ 




• • 



H-0— CH, + :i: 



CH 





• * 



(e) H— Or + H— CR, 



C— CI : 



> CH,==C 



I 
CII 



• * 



/ 
\ 



CH 



+ 



CH 3 + 



:Cl: 



I * 

H — O 



H 



« • 



3.32 Glisin pek $ok proteinden elde edilebilen bir amino asittir. Glisin, cozeltide iki 
yapinin dengesi halinde bulunur. 

H 2 NCH 2 C0 2 H +=± H 3 NCH 2 C0 2 " 

(a) £izelge 3.Tden yararlanarak dengede hangi seklin tercih edildigini belir- 
tiniz. (b) Glisinin erime noktasinin 262°C (bozunuyor) oldugunu el kitabindan 
ogreniyoruz. Hangi yapi glisini daha iyi temsil ediyor? 

* M m Assume that the acidic and basic groups of glycine in its two forms have acidities 

* ' '" and basicities similar to those o^ acetic acid and methylamine. Then consider the eqmlib- 

rium between the two forms: 







H 



H 




N- 
I 



• * 



CH,— C— O— H 



*• 



• • 

'O' 

II 



N^-CH,— C— O 



Stronger 
base 



Stronger 
acid 





Weaker 
base 




We see thai the ionic form contains the groups that are the weaker acid and weaker base. 

The equilibrium, therefore, will favor this form 

lb) The hieh melting point shows that the ionic structure better represents glycine. 



3.33 Malonik asit , H0 2 CCH 2 C0 2 H, bir diprotik asittir. Birinci protonun kaybi igin 
olan pK a 2,83 ; ikinci proton kaybi 19m olan pK u 5,69'dur. (a) malonik asitin 
asetik asitten (p/w„=4,75) nicin daha kuvvetli oldugunu aciklayiniz. (b) 
~0 2 CCH 2 C0 2 H anyonunun nicin malonik asitin kendisinden 90k daha zayif asit 
oldugunu a9iklayiniz. 

, H (a) The .second carhoxvl group oi malonie acid acts as an electron-withdrawing group 
* and stabilizes the conjugate base formed (i.e.. HO^CH 2 C0 2 " ) when malome and loses 

a proton [Am factor that stabilizes the conjugate base of an acid always tncreases the 
strength of the acid (Section 3. 10C).| An important factor here may be an entropy ef- 
fect as explained in Section 3.9. 

(b) When -O.CCIUCO.H loses a proton, it forms a clianion. _ 2 CCH 2 C0 2 . This 
dianion is destabilized by having two negative charges in close proximity. 

3.34 HA asidinin iyonla§masi 19111 serbest enerji degi§imi, 21 kj mol -1 ; HB asidi icin 
—21 kj mol~ r dir. Hangisi daha kuvvetli asittir? 

3.34 HB is the stronger acid. 

3.35 25°C 'da trikloroasetik asitin iyonlasmasi i^in entalpi degisjmi, AH°, +6,3 kJ mol" 1 
ve entropi degisjmi , AS°, +0,0084 kj mol" 1 K" 1 'dir. Trikloroasetik asitin pA^'si nedir? 

3.35 AG = W - 7A5 : 

m 6.3 kJ mol -1 - (298 K.K0.0084 kJ mor'K -1 ) 

= mU mol" 1 

AG° 
log K tl/ = log K tl = - p K tl = - ^ mRf 



1 " = 2.30.W 



3.8 kJ mol 



-1 



VK "~ (2.303K0.0083I4 k.l mor'HT'l^S K> 






pK (l = 0.66 



3.36 A§agidaki bilesjge skuarik asit adi verilmi§tir (Ing. square: kare). Skuarik asit 
bir diprotik asittir, her iki proton da asetik asitten daha asidiktir. Lki protonun 
kaybedilmesinden sonraolu§an dianyonda tiim karbon-karbon baglan ayni uzun- 
lukta oldugu gibi karbon-oksijen baglan da tarn olarak dyledir. Bu gozlemler 
19111 bir rezonans aciklama yapiniz. 

N OH 

\ 



/ \ 

O OH 

Skuarik asit 



3.36 The dianion is a Inbritl of the following resonance structures: 




■M*) 



* i 



\ 



s 



O: 



*i 



S£ 



.0. 





• • 



v * 



• • 



• * 



If we mentally fashion a hybrid of these structures, we see that each carbon-carbon bond 
is a single bond in three structures and a double bond in one. Each carbon-oxygen bond 
is a double bond in two structures and a single bond in two structures. Therefore, we would 
expect all of the carbon-carbon bonds to be equivalent and of the same length, and exactly 
the same can be said for the carbon-oxvgeri bonds. 

*3J7 CH 3 CH 2 SH + CH 3 0" ► A (kiikiirt i^eriyor) + B 

A + CH — CH 2 ► C (yapimn bir kismi A— CH 2 CH 2 0) 

O 

C + H,0 * D + E (bir inorganik bilesik) 

(a) Yukanda verilen tepkime serisinde A'dan E'ye kadar olan yapilan yaziniz. 

(b) Tepkime serisini egri oklarla ve tiim ortaklasjlmamis, elektron ciftlerini goste- 
rerek yeniden yaziniz. 



■■ 



3.37 in) /UsCH,CH 2 S 



(b) 



C is CH 3 CH 2 SCH 2 CH 2 
E is 0H~ 

CH,CH,— S— H f CH,— O 



B is CH,OH 

D is CH 3 CH 2 SCH 2 CH 2 OH 



■ • 



CH,CH 7 — S: + CH,— O— H 



* * 



«■ * • 



CH,CH,— S: + CH,— CH, 



.. 



* • 



> CH,CH 7 — S— CH.CH^— O: 



• V 



(I 



CH,CH,— S— CH,CH,— O: + H— O— H 



* « 



• « 



« * 



*3.38 



CH,CH,— S— CH,CH 7 — O— H + H— O: 



* « 



Once a§agidaki e§itliklerin her birini tamamlayiniz ve denklestirtniz. Bu tep- 
kimeler icjn etanol , heksan ve sivi amonyak arasindan uygun olabilecek cozucuyu 
(birden fazla da olabilir) belirtiniz. "Benzer benzeri ^ozer" ilkesinin pratikte getir- 
digi simrlamalari gozardi ederek cevaplannizi sadece bagil asitliklere dayandinniz. 

(a) CH 3 (CH 2 ) 8 OD + CH 3 (CH 2 ) 8 Li * 

(b) NaNH 2 4- CH,C =CH — ► 



(c) HC1 + 



O^™ 2 



(Bu aminin , anil in. konjuge asidinin |>K,/m 4.6'dir.) 



: . 



4- 



3.38 (a) CH 3 (CH 2 l s OD + CH 3 <CH 2 ) K Li — > CH 3 (CH 2 ) 8 0~ Li"" 4- CH,(CH 2 )„D 

Hexane could be used as solvent. Liquid ammonia and elhanol could not because 
they would compete with CI I 3 {CH 2 ) S GD and generate mostly non-deuterio-labelled 
CH;<CH 2 ) 7 CH,. 

(b) NH 2 " + CH 3 C=CH > NH 3 + CH 3 C=C:~ 

Hexane or liquid ammonia could be used: elhanol is too acidic and would lead to 
CHxCHnO" (ethoxide ion) instead of the desired alkvnide ion. 





(c) HC1 + 

Hexane or ethanol could be used; liquid ammonia is too strong a base and would 
lead to NH 4 + instead of the desired anilinium ion. 

* 3.39 Dimetilformamit (DMF), HCON(CH 3 ) 2 , bir polar aprotik cozucti ornegidir; apro- 
tik , onun oldukcaelektronegatif biratoma bagli hidrojeni olmadigi anlammagelir. 

(a) Ortakla§ilmami§ elektron giftlerini gostererek $izgi bag yapi formtillerini ciziniz. 

(b) Ongordiiguniiz en onemli rezonans yapilanni (biri a icin verdiginiz cevap) 
cjziniz. (c) DMF , cozucii olarak kullanildiginda a§agtdaki gibi tepkimelerde niik- 
leofillerin (orn. sodyum siyaniirden gelen CN~) tepkimeye yatkinhgini as,in dere- 
cede arttinr: 

NaCN + CH 3 CH 2 Br — ^ CH 3 CH 2 C = N + NaBr 

DMF'nin bu etkisini Lewis asit-baz tarti§malan i§iginda aciklayiniz. (Tpucu: Su 
ve alkoller anyonlar ve katyonlan sararken DMF, sadece katyonlari sarmakta 
etkindir.) 



... 



3.39 fa.b) ^0' ^:0: 




h n L h rm 

(c) Since DMF does not bind with /solvate) anions, their electron density remains high 
and (heir size small, both of which make nucleophiles more reactive. 

*3.40 Cizelge 3.1 de verildigi gibi asetonun CH 3 COCH 3 , pK/si 19,2 dir. (a) Aseton 
ve varsa katkisi olan diger rezonans yapilanmn cizgi - bag formiillerini ciziniz. 
(b) Asetonun konjuge bazinin ve varsa katkisi olan diger rezonans yapilanni 
ongortinuz ve ciziniz. (c) CH 3 COCH 2 D 'yi sentezlemek icin kullamlabilecek olan 
bir tepkimenin denklemini yaziniz. 



°3.40 (a) 






:0: 

A 






(b) 




• • 



« ^K * 



o 



m 



C jo 
H,C CH, 



•O' 

II 

c 




:0: 

I 
C. 

IIjC CH, 



• • 



• * 



+ :NH, 



> 



'O' 

II 

c 



+ NH, 



H,C 



CH 



H,C 



CH, 



• • 



O' 

C + D,0 

H,C CH 2 



•O' 
II 

H,C CH,D 



+ OD 



Alkanlar: Adlandirma, Konformasyon 

Analizi ve Sentezlere Giri§ 



Problem 4. 1 >* C 7 H 16 molekul formtilune sahip turn yapi izomerlerinin yapi formiillerini yazimz. 

(Toplam 9 yapi izomeri vatdir.) 



4.1 








Heptane 



2-Methylhexane 





2,2-Dimethylpentane 3,3-Dimethylpentane 





2,4-Dimethylpentane 



3-Ethylpentaiie 




3-Methylhexane 




2,3-Dimethylpentaue 




2,2,3-Trimethylbutane 



Problem 4.2 > Biraz once verilen 2,2-dimetilpropile (veya neopentile) ek olarak yedi tane be§ kar- 

bonlu grup daha vardir. Bunlann yapilanni ve her birinin sistematik admi yazimz. 
b) Problem 4.1'de cevap olarak verdiginiz C^H^'nm dokuz izomerinin de IUPAC 
adlanni yazimz. 



4.2 H) CH;CH 2 CH 2 CH 2 CH : 



Pentvl 



CH,CH 2 CH 2 CrlCH 3 CH ? CH 2 CHCH 2 CH, 



1-MethvlbiUyl 



l-Eihylpropyl 



CH 3 CH:CH(CHOCH 2 
2-Methvlbutvl 



CH 3 CH<CH,)CH 2 CH : 

3-Methvlbutvl 



CH,CHCH(CHy)CH, 



1.2-Dimethylpropyt 



CH,C(CH,)CM 2 CHy 
l.l-Dimethylpropyl 



M See the answer to Problem 4.1 for the names of C 7 H |6 isomers 



a) C 4 H 9 C1 ve b) C 5 H n Br'nin ttim izomerlerinin IUPAC adlanni yazimz 



*< Problem 4.3 



4.3 (a) CHjCHaC^CHaCI 

l-Chlorobutaiie 



CH 3 CH 2 CHCH 3 

CI 

2-Chlorobutane 



CH,CHCH,Cl 

CH 3 

l-Chloro-2-methylpropane 

CH 3 
CH3-C-CH3 



I 
CI 



2-Chloro-2-methylpropane 



(b) CHjCHjCHjCHjCHjBr 



1-BroiuopetUane 



CHiCHCH-jCHUBr 

<TH 3 
1 -Bromo-3-methvl butane 



CH 3 CH 2 CH 2 CHCH 3 



Br 
2-Bromopentane 



CH 3 CH 2 CHCH 2 Br 

CH 3 

l-Bromo-2-methylbutane 



CH, 

I 3 

CH 3 CH 2 CHCH 2 CH 3 CH 3 CHCHCH 3 

Br Br 

3-Bromopentaiie 2-Bromov3-methylbutane 



i 3 i ! 

CH 3 CCH 2 Br CHjCHjCCHj 
^3 Br 

l-Bromo-2,2-dimethylpropane 2-Bromo-2-methylbutane 



Problem 4.4 > a) C 4 H 10 O ve b) C 5 H 12 formiillerine sahip turn izomer alkollerin TUPAC sistema 

tik adlarini yaziniz. 



4.4 (a) CH 3 CH 7 CH,CH,OH CH,CHCH,OH 

1-Butanol CH 3 

2-Methyl- 1 -propanol 



• 



i CH, 



CH q CH,CHCH, CH,COH 

OH CH 3 

2-Butanol 2-Methyl-2-propanol 



(b) CH 3 CH 2 CH 2 CE,CH 2 OH 



1- 




CH 3 CHCH,CH,OH 

CH 3 
3-Metbyl-l-butanol 



CH,CH,CH,CHCH 



3~"2 



I 

OH 



2-Pentanol 






CH 3 CH 2 CHCH 2 CH 3 

OH 

3-Pentanol 



1 






CH 3 CH 2 CHCH 2 OH 



CH 



3 



2-Methyl-l-butanol 



CH 



3 



CH,CHCHCH 3 



3 I 

OH 



3-Methyl-2-butanol 



CH 3 
CH,CCH,OH 






CH 



3 



2,2-Dimethyl- l-propanol 



CH 3 
CH 3 CH 2 CCH 3 

OH 

2-Methyl-2-butanol 



Asaeidaki substitiie alkanlan adlandirimz. 



(a) (CH 3 ) 3 C 

(CH,) 2 CH 




(b) 



(CH 3 ) 2 CHCH 2 



H 3 C 



(d) 




(e) 




OH 



*< Problem 4.5 



(c) CH,(CH,),CH, 






(f) 




C(CH,) 



VI 



4.5 



<a) wtfrtm^^ 

I -RT/-butyl-2-isoprop> icyclopecmme 

(b) I -MethyI-2-(2-methyIpropyl)cyc!ohexane or 
l-isobuty!-2-methylcyclohexane 

(c) Butylcyclohexane 

(d) I -Chloro0.4-dimethylcyclohexane 

(e) 2-Chlorocyciopentaiiol 

(0 3-< Ll-Dimethylcthyncyclohexanol or 3-/m-butylcyclohexanol 






Problem 4.6 > A§agidaki bisiklik alkanlann her birini adlandinniz 



(a) 




(b) 




(c) 




(A) 




(e) 




(f) Bisiklo[2.2.0]heksamn izomeri olan bir bisiklik bile§igin yapisini yaziniz ve ad 
landinniz. 



4.6 (a) 2-Chlorobicyclo[I.1.0]butane 

(b) Bicyclo[3.2.1]octanc 

(c) Bicyclo[2. i . 1 Jhexane 

(d) 9-Chlorobicyclo[3.3.1]nonane 



(e) 2-Methylbicycio[2.2.2]octane 



ffl 




Bicyclo[3.1.0]hexane or 





bicyclo[2.1.1]hexane 



Problem 4.7 > A§agidaki alkenieri IUPAC'agore adlandinniz 

(a) 





(e) 




(b) 




(d) 




(f) 




4.7 <a) /rtf/w-3-Heptene 

ib) 2,.vDimet.hyl-2-octerie 

(c) 4-Ethyl-2-methyl-I-hexene 

(d) 3.5-Dimelhylcyclohexene 



(e) 4- Methyl -4-penten-2-ol 

(f) 2-Chloro-3-methyl-3-cycIohexen-l-ol 



Problem 4.8 



A§agidaki bile§iklerin yapi formullerini yaziniz. 

(a) cw-3-0kten (0 1,3-DimetilsikIoheksen 

(b) trans-2-Heksen (g) 3,4-Dimetilsiklopenten 

(c) 2,4-Dimetil-2-penten (h) Vinilsiklopentan 

(d) trans-} -K\oro-2-buttt\ (i) 1,2-Diklorosikloheksen 

(e) 4,5-Dibromo-l-penten (j) //YMs-l,4-dikloro-2-penten 



4.8 (a) 




(b) 





(d) 




(g) 



(e) 





(h) 




(f) 




(i) 





(j) CI 




C 6 H 10 formiilune sahip turn alkinlerin yapilanni ve IUPAC adlanni yaziniz. 



Problem 4.9 



4.9 




l-Hexyne 





2-Hexvne 




3-Hexyne 







3-Methyl-l-pentyne 4-Me£hyl-l-pcntyne 




4-Methyl-2-pentyne 



2-Metilbutanin C2-C3 bagindaki donmeden kaynaklanan enerji degi§imlerini gos- 
teren, §ekil 4.8'dekine benzer bir egri ^iziniz. Enerji degi§imlerinin gergek sayisal 
degerleri ile ilgilenmeniz gerekmez, ancak tiim maksimum ve minimumlara kar§ilik 
gelen uygun konformasyonlan yaziniz. 



< Problem 4.10 



4. 1 




0° 



60 



I 



1 20° 1 80° 
Rotation — 



240' 



300' 



360° 



> 



Metilsikloheksamn 25°C'da aksiyal ve ekvatoryal §ekilleri arasindaki 7,6 kJ 
mol~"lik serbest enerji farkinin (ekvatoryal olani daha kararh) % 95 ekvatoryal ya- 
pi iceren denge kan§imi ile uyum icerisinde oldugunu hesaplayarak gosteriniz. 
(AG" = - 2,303 RT log £ denec e§itligini kullanin). 



Problem 4.1 I 



4.1 1 



' logff m = 



-7600 J 



-2.303/er 



(-2.303X8.3 14 J K"')(298 K) 



= 1 



i..32 



K ctl = 21.38 



Let e - amount of equatorial form 
and a - amount of axial form 



then. K Ctf 



e 



a 



= 21.38 



e 



%e * 



21.38a 
21.38c/ 

a £ 2l.3Sr/ 



X 100 = 95.5% 



Problem 4. 1 2 > (a) 1,2-Dimetilsiklopropamn ve (b) 1,3-Dibromosiklobiitanin cis ve trans izomerle- 

rinin yapilanni yaziniz. 



4.12 (a) 





Br 



Br 



m Br 





(cis) 



(trans) 



(cis) 



Br 



(trans) 



(a) 67A'-l-izopropil-4-metilsikloheksanin iki sandalye konformasyonunun yapi for- 
rnullerini yazmiz. (b) Bu iki konformasyon e§deger midir? (c) Degilse hangisi 
daha kararhdir? (d) Dengede yeglenen konformasyon hangisi olmalidir? 



< Problem 4 J 3 



4.13 (ad) CH 3 -^H 




CH 

I 



CH-CH 



CH 



More stable because larger 
group is equatorial 




Less stable because 
larger group is axial 



(a) cis- 1,2-Dimetilsikloheksanin iki konformasyonunu yaziniz. (b) Bu iki konfor- 
masyon e§ potansiyel cnerjili olabilir mi? (c) cis- 1 -te/--Butil-2-metilsikloheksamn 
iki konformasyonundaki durum nedir? (d) trans-l,2-Dimetilsikloheksanin iki kon- 
formasyonu ayni potansiyel enerjili olabilir mi? 



< Problem 4.14 



4.14 (a) 





(b) Yes 



(c) 




C(CHJ 



3'3 



Less stable because the large 
tert- butyl group is axial 




C(CH 3 ) 3 



More stable because the large 
tert- butyl group is equatorial 



(d) 




More stable because both 
methyl groups are equatorial 




Less stable because both 
methyl groups are axial 



Hidrojenlendiginde 2-metilbutan verebilecek alken ve alkinleri yaziniz. 



Problem 4.15 



4.15 CHv=CHCHCH 



H, 



3 



Pd, Pt or Ni 



CH 



CH 3 CH 2 CHCH 3 

" I 
CH 3 



H, 



Pd, Pt 

orNi 






HC=C— CHCH 



I 
CH 






3 



CH,CH=CCH 3 



H, 



r^ « 7T^ CH,CH,CHCH, 

Pd, PtorNi 3 2 ' 



CH 



CH,CH 1 C=CH- > 
CH, 






Pd. Pt or Ni 



> 



CH 



CH^CH-jCHCH^ 
CH, 



• 



Problem 4.16 >• Hedefiniz bir alkil halojenuru, 9inko ve sulu asit ile etkile§tirerek 2,3-dimetilbiita- 

ni elde etinek olsun. Bunu yapmak 19m iki yontem (farkh iki alkil halojeniiriinden 
9ikarak) gosteriniz. 



CH, 

I 
4.16 CH,CHCHCH,Br 



CH 



3 



Zn 



H ; 



> 



CH 
I 



3 



CH,CHCHCH, 

I 
CH 3 



CH,CH 

I 
CH 



3 



CH 

I 
C 

I 
Br 



CH 



3 



Zn 



H,0 



+ 



> 



CH 
I 



3 



CH3CHCHCH3 



CH, 



Problem 4.17 ► Bu kisimda verilen 2-metilheksamn retrosentetik analizine bakarak uygun olan sen 

tetik siire^ i9in tepkimeleri yaziniz. 



CH, 
4.17 HC=CCH,CHCH 



CH 



3 



> Na + ":C=CCH 7 CHCH, * 



Br 



(-NH 3 ) 



(-NaBr) 



CH 



CH 3 — C=CCH 2 CHCH 3 



H, 



CH 
I 



Pd, Pt.orNi 
pressure 



> CH ? CH 2 CH 2 CH 2 CHCH: 



3 



CH 



HC=CH 



NaNH 2 
(-NH,") 



HC = C:" Na + 



CH 



Br — CH 7 CH,CHCH, 

(-NaBr) 



CH 



HC=C 



CH,CH,CIICH, 



5 



Pd, PU or Ni 
pressure 



CH 3 CH 2 CH 2 CH 2 CHCH, 



I 



3 



NaNH, 



CH 

I 



HCsCCHCH 3 '^ > Na + ":C=CCHCH 3 



CH 3 CH 3 Br 

(-NaBrJ 



> 



CH 

I 



3 



CH 



CH 3 CH 2 — CssCCHCH 



H> 



3 



Pd, Pt, or Ni 
pressure 



** 



CH^lH^CHtCH-jCHCH^ 



Problem 4.18 



(a) Bocek feromonlan olan undekan ve 2-metilheptadekan (Altbolum 4.16) i9iru al- 
kinur iyonunun alkillenmesiyle yapilan sentezden yararlanarak turn retrosentetetik 
sureci yaziniz (Altbolum 4.16). 



4.18 (a) Nonane 




P 





. » 



Etc. (using Che other alkyne 
and alkyl halide 

homolog pairs 





# 



^ 



V 



v 
HC=C:- 

+ 
X(CH 2 ) 8 CH 3 

2-Methylheptadecane 




» 



s / 






OHiC — U • 



CH.CH^C^C: 



X(CH 2 ) 7 CH 3 



X(CH 2 ) 6 CH 



CH 3 CH 2 CH 2 C=C 

* 

X(CH 2 ) 5 CH, 




7> 



(after hydrogenation of 

the alkyne from 

one of the 

possible retrosynthetic 
disconnections) 






(or homologous pairs) 



^ 





X 






is not a good choice 



(Note that Jk^ X + 

because the alkyl halide is branched at the carbon adjacent to the halogen, 

work because the 



Neither would 



alky! halide is secondary.) 




(b) 



For any pair of reactants above that is a feasible retrosynthetic disconnection, 
the steps for the synthesis would be 



RC=C — H 

(a terminal 

alkyne; 

R = alky*, H) 



NaNH, 



(-NH 3 ) 



R— C^C: 

(an alkynide 
anion) 



R'— X 



(R'is 

primary 

and 

unbranched 

at the 

second 

carbon) 



> R-C=C-R' 



R 





H, 




Pd, Pt. or Ni 


f 


CHjCH,— R' 



4.19 A§agidakilerin her birinin yapi formulunu yazimz . 



(a) 1,4-Dikloropentan 

(b) 5^-Biitil bromiir 

(c) 4-Izopropilheptan 

(d) 2,2,3-Trimetilpentan 

(e) 3-Etil-2-metilheksan 

(f) 1,1 -Diklorosiklopentan 

(g) aVl,2-DirnetiIsiklopropan 
(h) trans- 1 ,2-Dimetilsiklopropan 

4.19 (a) CICH 2 CH 2 CH 2 CHCH 3 

CI 

( c ) ^CHjCHjCHC^CHjCHj 



(i) 4-Metil-2-pentanol 

■ 

(j) fm/j.y-4-Izobutilsikloheksanol 
(k) 1,4-Disiklopropilheksan 
(1) Neopentil alkol 
(m) Bisiklo[2,2,2]oktan 
(n) Bisiklo[3,l,l]heptan 
(o) Siklopentilsiklopentan 



(b) CHjCH^CHCHj 



Br 



m 



CH 3 C 



CH 
l 



3 



(e) 



CH 

I 



CHCH 3 
CH 3 



CHCH,CH 

I - 



CHj CHj 



3 



ch 3 chchcr,ch 2 ch 3 
(j:h 2 

CH, 



(f) 




(g) 




(h) 




(i) CH 3 CHCH 2 CHCH 3 



OH CH 



(J) HO*-/ 



CH 3 

""CH 2 CIICH 3 



or 



(k) 




H 2 CH,Crl,CHCH 2 CH 





H 2 CH(CH 3 ) 2 



CH 3 
(1) CH 3 -C-CH 2 OH 

CH, 



(m) 




(n) 




(o) 





4.20 A§agidaki bile§iklerin IUPAC sistematik isimleri yaziniz 

(a) CH 3 CH 2 C(CH 3 ) 2 CH(CH 2 CH 3 )CH 3 

(b) CH 3 CH ? C(CH 3 ) 7 CH,OH 




(c) 



(f) 






(e) 




(h) 




4.20 (a) 3,3.4-Trimethvlhexane 



4.22 



(b) 2.2-Dimethvl-l-butanol 

(c) 3,5,7-Trimethylnonane 

(d) 3-Methyl-4-heptanol 






(e) 2-Bromobicyclo|3.3. 1 Jnonane 

(f) 2,5-Dibromo-4-ethyloctane 

(g) Cyclobutylcydopentane 

(h) 7-Chlorobicyclo[2.2. 1 jheptane 

4.21 5-^Xr-Btiti] alkol ismi ozel bir yapiyt tanimlarken sek-pent\] alkol adi belirli bir 
yapiyi gostermez. Nicjn? Aciklaymiz. 

4.21 The two secondary carbon atoms in u.'r-buty 1 alcohol are equivalent: however, there are 
three five-carbon alcohols (pentyl alcohols) that contain a secondary carbon atom. 



A§agidaki formiillere sahip alkan veya sikloalkanlann yapilarini yaziniz ve 
IUPAC sistematik isimlerini veriniz: (a) sadece birincil hidrojen atomlari olan 
C 8 H 18 . (b) sadece ikincil hidrojen atomlari i^eren C 6 H 12 , (c) sadece birincil ve 
ikincil hidrojen atomlari ic^eten C 6 H, 2 , (d) 12 ikincil ve 2 uciinciil hidrojen i9eren 



C 8 H 14 



H 3 C CH 3 



4.22 (a) 



CH3-C-C-CH3 



2,2,3,3 -Tetramethyibutan 



(b) 







Cyclotiexane 



(t) 




(d) 



Ll-Dimethylcyclobiitane 







Bicvclo [2.2.2] octane 



4.23 Uc farkli alken bir metal katalizor kullamlarak hidrojenlendirdiklerinde 2-metil 
biitan verirler. Bunlann yapilarini ve tepkimelerini yaziniz. 



4.23 



4.24 



4.25 



Each of the desired alkenes must have the same carbon skeleton as 2-methylbutane, 



f 



C-C— C— C ; they are therefore 



CH, 



CH, 

I 
CCH.CH, 



CH,C=CHCH, 



cn 



CH 



a 



+ H, 



Pel, PL or Ni 

~~C 2 H 5 OII 
pressure 



CH,CHCH 2 CH 3 



CH 3 CHCH=CH 2 

C 6 H I4 formuliine sahip bir alkan, alti farkli alkil haiojenurun (C 6 H, 3 C1) 
cinko ve sulu asitlerle tepkimesiyle (ayni tepkimelerle) sentezlenebilir. Alkanin 
ve alkil halojeniirlerin yapilarini yaziniz. 



4.24 Only one isomer of C 6 H M can be produced from five isomeric hexyl chlorides 



<C 6 H I3 Cl>. 



CH, 

I 



The alkane is 2-methvlpentane, CH.CHCHXUC^ . The five alkyl chlorides are 



CH, 



CH 



CH 3 

GCH.CHCHXHXH, CH 3 CC1CH 2 CH 2 CH 3 CH 3 cWlCH 2 CH 3 



cn 



3 



CH 



CH,CHCH,CHCICH, and CH 3 CHCH 2 CH 2 CH 2 C1 

C 6 H l4 formuliine sahip bir alkan sadece iki alkil haiojenurun (C 6 H I3 C1) 
indireenmesinden (Zn ve HC1 ile) ve sadece iki alkenin (C 6 H 12 ) hidrojcnlenme- 
sinden elde edilebilir. Bu alkanin yapisim, IUPAC ismini yaziniz ve tepkime- 
leri gosteriniz. 



CH, CH, 

II" 

4.25 CH,CH— CHCH, 



23-Dimethylnutane 



From two alkyl chlorides 

CH, ] 

I " 
-CCH, 



CH 



CH,C 



CI H 

CH, CH, 

I I ■ 

CICHXH— CHCH, 



Zn 



H,0 + 



CH, 
> CHXH- 



CH, 

I ■ 
CHCH, 



From two alkenes 



CH, CH, 






CH,=C 



ecu 

I 

H 



3 



II, 



> 



CH, CH 



3 



3 



Pd.Pt.orNi 
pressure 



CH, CH, 
> CH,CH— CHCH 



3 



CH 3 C 



CCH 



4.26 



Dort farkh sikloalkenin her biri katalitik hidrojenleme sonucu metilsiklopentani 
verecektir. Bunlarin yapilanni bulunuz. Tepkimeleri gosteriniz. 



4.26 







H, 



Pd, Pt, or Ni 
pressure 



> 



H, 



Pd. Pt. or Ni 
pressure 



> 



H-> 



Pd. Pt.orNi 
pressure 



> 



H 2 

Pd,Pt,orNi 
pressure 



> 







4.27 



4.27 



Ug pentan (C 5 H 12 ) izomerinin yanma lsilan, CH 3 (CH 2 ) 3 CH 3 19m 3536 kJ mol ', 
CH 3 CH(CH 3 )CH 2 CH 3 19m 3529 kJ mol'; ve (CH 3 ) 3 CCH 3 i9in ise 3515 kJ mol"' 
olarak verilmi^tir. Hangi izomer en kararhdir? Bu U9 bilesjgin bagil potansiyel 
enerjilerini gosteren, §ekil 4.9'daki gibi, bir diyagTam 9iziniz. 

(CH 3 ) 3 CCH 3 is the most stable isomer (i.e., it is the isomer with the lowest 

potential energy) because it evolves the least amount of heat on a molar basis 
when subjected to complete combustion. 



A 



AH° 



CH 3 (CH 2 ) 3 CH 3 + 8 2 



CH 3 CH(CH 3 )CH 2 CH 3 + 8 2 



4//° = -3536 kJ mol 



: 
1 



(CH 3 ) 3 CCH 3 + 8 2 



AH° = -3529 kJ mol 



-1 



- 



Atf° = -3515 kJ mol 



-1 



V 



V 
5 C0 2 + 6 H 2 



4.28 Homolog sira nedir? Cevabmizi alkil halojenurlerin homolog serisini yazarak agik- 
layiniz. 

4.28 A homolooous series is one in which each member- of the series differs from the one pre- 
ceding it by a constant amount, usually a CH 2 group. A homologous series ot alkyl 
halides would be the following: 

CH,X 

CH 3 CH,X 

CH,(CH 2 ) 2 X 

CH,(CH 2 ) 3 X 
CH,(CH 2 ) 4 X 

etc. • 

4.29 l-ter-Butil-l-metilsikloheksamn iki sandalye konformasyonunun yapilanni ^izi 
niz. Hangi konformasyon daha kararhdir? Cevabmizi agiklayiniz. 






1 



4.29 



4.30 



4.30 



4.31 



:::<:h 3 -c-ch 3 



- 




«*r 



> 



This conformation is less 
stable because 1,3-diaxial 
interactions with the large 
/erf-butyl group cause 
considerable repulsion. 




This conformation is more 
stable because 1,3-diaxial 
interactions with the smaller 
methyl group are less 



repulsive. 

C 5 H 10 formtilune sahip turn izomerlerin, ikili bagh biles, ikler haric, yapi formul- 
lerini ve isimlerini yaziniz. 





CH 3 




Cyclopentane 



Methylcyciobutane 



cf>l,2-Dimethylcyclopropane 






H 2 CH 3 



frans-l^-Dimethylcyciopropanc U-Dimethylcyclopropane Ethylcyclopropane 

A§agidaki bisiklik alkanlarin yapilanm yaziniz. 

(a) Bisiklo[1.1.0]butan (c) 2-Klorobisiklo[3.2.0]heptan 

(b) Bisklo[2.1.01pentan (d) 7-Metilbisiklo[2.2.1]heptan 






4.31 (a) 




(b) 




(O 




(d) 




4.32 S - A + 1 = N (Akboliim 4.15) yontemini kullanarak kubanin halka sayisini 
belirleyiniz. 

4.32 S - A + 1 = N 

For cubane. S = 12 and A = 8. Thus 12 - 8 + 1 = N; N = 5 rings in cubane. 

4.33 A§agidaki bile§ikleri (a) yanma lsilannin arti§ina, (b) artan kararlihklarina gore 
siralayiniz. 

/ 





4.33 (a) 



4.34 



4.34 






Smallest heat 
of combustion 



Largest heat 
of combustion 



(b) 






Least stable 



Most stable 



(a) 2,3-Dimetilbutan ve (b) 2,2,3,3-Tetrametilbutanin C2-C3 baglan etrafindaki 
donmeden kaynaklanan enerji degi§imlerini gosteren, §ekil 4.8'dekine benzer gra- 
fikler $iziniz. Enerji degi^imlerinin sayisal degerleri ile ilgilenmenize gerek yok- 
tur. Sadece tiim maksimum ve minimumlara uygun olan konformasyonlan 
belirtmeniz serekir. 



(a) 








60 



120° 180° 240° 300° 
Rotation > 



360 



A 




H 3 C CH 



H H 3 C 
H 3 3 H 3 C 



H 3 C CH 



3 





a 

c 
fl. 



4.35 



4.36 



4.36 



H 3 C^lCH 3 H 3 C JlVh 3 HjC^J^CHj H 3 C yfJCH 3 
'V'vH, H.CV^CH, HjCV^TT^ H 3 CV*CH 3 



H 3 C 



CH 



3 H 3 C^-7^\rH 3 - 3 



CH 



CH 



3 







60 



O 



120° 180° 240° 
Rotation > 



300° 360 



a 



Qizelgelerden yararlanmaksizin a§agidaki cjftlerden hangisinin dahayiiksek kay 
nama noktasina sahip olabilecegine karar veriniz. Cevabinizi aciklayiniz. 

(a) Pentan veya 2-metilbiitan (d) Biitan veya 1-propanol 

(b) Heptan veya pentan (e) Butan veya CH 3 COCH 3 

(c) Propan veya 2-kloropropan 



4.35 (a) 



m 



(c) 



Pentane would boil higher because its chain is unbranched. Chain-branching lowers 
the boiling point. 

Heptane would boil higher because it has the larger molecular weight and would, be- 
cause of its large.' surface area, have larger van der Waals attractions. 
2-Chloropropane because it is more polar and because it has a larger molecular 
weight. 

l-Propanol would boil higher because its molecules would be associated with each 
other through hydrogen-bond formation. 

Propanone (CH 3 COCH 3 ) would boil higher because its molecules are more polar. 

Molekul formula C 4 H 6 olan bilesjk, bir bisiklik bile§iktir. Ayni fonnule sahip bir 
baska bilesjgin IR spektrumunda 2250 cm ' civannda bir sogurma piki vardir 
(bisiklik bilesjgin yok). Her iki bilesjgin yapilanni yaziniz ve IR sogurmasimn 
bu bile§ikleri ayirt etmede nasil kullamldigini aciklayiniz. 



(d) 



(e) 



H 



C -l H 6 




Bicyclo[1.1.0]butane 



^ 



1-Butyne 




The IR stretch at -2250 cm" 1 for the alkyne C=C bond distinguishes these two 

compounds. 

4.37 A§agidaki bilesjklerden hangisinin daha kararli olmasini beklersiniz? cry- 1,2- 
dimetilsiklopropan veya /r<ms- 1,2-dimetilsiklopropan? Cevabinizi aciklayiniz. 



4.37 



4.38 



(b) 



/raw- 1, 2- Dimethylcyclopropanc would be more stable because there is less 
crowding between its methyl groups. 





Less stable 



H — 3 

More stable 



A§agidaki bile§ik ciftlerinden hangisi daha yiiksek yanma lsisina sahip olmali- 
dir? (a) cis veya trans -U2-dimetilsikloheksan, (b) cis veya trans -1,3-dimetil- 
sikloheksan, (c) cis veyarnms-l,4-dimetilsikloheksan. Cevaplannizi a9iklayiniz. 



4.3S (a) 




trans 

More stable because both methyl 
groups are equatorial in the most 
stable conformation 




CIS 




More stable because 

groups are equatorial in the most 

stable conformation 




CIS 



Less stable because one methyl 
oroup must be axial and so has 
the laraer heat of combustion 




trans 



Less stable because one methyl 
group must be axial and so has 
the larger heat of combustion 



(c) 



4.39 




trans 

More stable because both methyl 
groups are equatorial in the most 
stable conformation 




CIS 



Less stable because one methyl 
group must be axial and so has 
the larger heat of combustion 



A§agidakilerin her birinin iki sandalye konformasyonunu ciziniz ve her biri icin 
hangi konformasyonun daha kararh olabilecegini belirtiniz. (a) cis-l-ter-b\iti\-3- 
metilsikloheksan (b) /ra/u-l-ter-butiI-3-metilsikloheksan, (c) trans-\-ter-b\xli\-4- 
metilsikloheksan, (d) cis-l-ter-butil-4-metilsikloheksan 



4.39 (a) 



(c) 



(d) 



(CH,),C 




More stable conformation because 
both alkyl groups are equatorial 



(b) 



(CHAC 



3'3 




More stable because larger group 
is equatorial 




(CH 3 ) 3 C 



More stable conformation because 
both alkyl groups are equatorial 



< 



(CH,),C 



3'3 




C(CH,) 3 



> 



< 



> 





:(CHj) 





More stable because larger group 
is equatorial 

4.40 fr-tffls-l,3-Dibromosiklobiitanin olciilebilir bir dipol momenti vardir. Bu sonuc 
siklobiitan halkasinin dtizlem yapida olmadigini gosterir. Nicin? Aciklayiniz, 



4.40 



If the cyclobutane ring were planar, the C-Br bond moments would exactly 
cancel in the trans isomer. The fact that rra/u-l^-dibromocyclobutane has a 
dipole moment shows the ring is not planar. 



t 




t i 



• 



Planar form 
M =0 



Bent form 



H=*=0 



4.41 



4.41 



A§agidaki sentezlerde eksik olan bilesik ve/veya 
durumlarda birden fazla basamak gerekli olabilir): 

(a) trans-5 -Metfi-2-heksen — L - ► 2-metilheksan 



reaktantlan yazmiz (bazi 



(b) 





CHtCH^CH^CH 



(c) CH,CH,CH,Br 




7n HRr 

(d) 4-Bromo-3,4-dietilheptan ► ? 



(e) 




(f) ? 



Zn,HX 



> 2,2-dimetilpropan 



(a) H 2 : Pd, Pt. or Ni catalyst, pressure 

(b) (1) NaNH 2 (2) BrCH 2 CH 2 CH 2 CH 3 



(c) (I) 




i 



Na (from 




(2) Hk Pd. Pt. or Ni catalyst, pressure 



(d) 




i 



(e) H 2 : Pd. Pt. or Ni catalyst, pressure 



(0 X 



I 

CH,CCH 3 

"I 
CH 5 



NaNH, 



(-NH 3 ) 



M>- 




Na+) 



: 4.42 1,2-Dimetilsikloheksan (asagida) platin katalizor varhginda hidrojen ile tepkime 
verdiginde -50°C'da eriyen ve 130°C'da (760 torr) kaynayan bir sikloalkan mey- 
dana gelir. (a) Bu tepkime urununun yapisim bulunuz. (b) Uygun cizelgeden 
kar§ila§tirarak hangi izomer oldugunu belirtiniz. (c) Bu deney size, hidrojenin ikili 
baga katilma §ekli hakkinda hangi bilgiyi verir. 





CH 



1,2-Dtmetilsikloheksen 



"4.42 (a) 




(b) From Table 4.8 we find that this is 
cis- 1 .2-dimethylcyclohexane. 



m Since catalytic hydroaeroion produces the cis isomer, both hydrogen moms must 
, l;l 'e added from 'the Sm side of the double bond. < As we shali see ,n Secnon 7 1-1. 
this type of addition is called a syn addition. 




Pt 



CH 3 H,C 





c/5-l,2-Dimethylcyclohexane 




The cis isomer is produced 
when both hydrogen atoms 
add from the same side- 



*4.43 Uygun bir cbzucti icerisinde sikloheksanin klor ile tepkimesinden formtilu 
C 6 H 10 C 2 , erime noktasi -7°C, kaynama noktasi (16 torr) 74°C olan bir iiriin 
meydana gelir. (a) Bu hangi stereoizomerdir? (b) Bu deney klorun ikili baga 
katilma §ekli konusunda hangi bilgiyi verir? 



4.43 



<a) From Table 4.8 we find that this is r/^a-l,2-dichlorocyclohexane. 

(b) Since the product is the trans isomer, we can conclude that the chlorine atoms 

have added from opposite sides of the double bond. 







frans-l^-Dichlorocyclohexane 

The trans isomer is produced 

when the chlorine atoms 

add from opposite sides of 

the double bond. 

4.44 1,3-Di-ter-bUtilsikloheksanm cis ve trans izomerlerini ele alalim (molekiil 
model leri otu§turunuz). Hangi ali§ilmami§ durum, izomerlerden bir tanesinin 
sandalye konformasyonu yerine burkulmu§ kayik konformasyonunda 
bulunmasinin nedenidir? 

4.44 HP rrrm.s-l,3-di-f*e;7-butylcyclohexane were to adopt a chair conformation, one /m-butyl 
group would have to be axial.. It is. therefore, more energetically favorable for the molecule 
to adopt a twist boat conformation. 



*4.45 Bu boliimde ogrendiginiz kurallara gore a§agidakilerin sistematik adlanni yaziniz 
veya daha fazla kurala gerek olan yapilan belirtiniz. 



(a) 



H^ .CI 
C 

II 
F Br 



C 

II 

Br^ > 




(b) 




(c) 





(d) 




* 



4.45 



(a) More rules are needed (see Chapter 7) to indicate relative stereochemistry for these 

1 -bromo-2-chloio- 1 -fluoroethenes. 
(bj Bicyclo[4.4.0]decane tor decalin) 

(c) Bicyclo|4.4.0|dec-2-ene (or A'-oetalin) 

(d) Bicyclo|4.4.0|dec-l-ene (or A hKi,, -octulin) 

NOTE The common name decalin comes from decahydronaphthalene. the deriva- 



tive of naphthalene 




that has had all of its live double bonds con- 



verted to single bonds bv addition of 10 atoms of hvdroiren. Octalin similarly comes 
from octahydronapluhalene and contains one surviving double bond. When using 
these common names derived ftom naphthalene, their skeletons are usually num- 
bered like that of naphthalene. When, as in case (d). a double bond does not lie be- 
tween the indicated carbon and the next higher numbered carbon, its location is spec- 
ified as shown. 

Also, the Symbol A is one that has been used with commom names to indicate 

- 

the presence of a double bond at the position specified by the accompanying super- 
script number(s). 

*4.46 A§agidaki yapt D-glikozun baskin konformasyonudur. 

H 

CH.OH 




OH 



: 



4.46 



D-glikoz dogada en yaygin bulunan §ekerdir. Bu sonu^ §a§irtici degildir. Nic;in? 
Aciklaymiz. (ipucu: £>-galaktoz ve D-mannoz gibi §ekerlerin yapilarint D-gliko- 
zunki ile kar§ila§tinniz.) 

D-Glucose has all of its attached groups equatorial in the lowest energy chair confor- 
mation. Other sugars have at least one group axial in their lowest energy chair confor- 
mation. 



Because if the configuration of stereocenters is changed, not all of the dug substituents 
can simultaneously be in the preferred equatorial position, as they are in glucose. 



*4.47 Newman izdu§umlerini kullanarak els- ve trans- dekalinin koprii ba§i atomla- 
nndaki substitiientlerin bagil konumlanni giziniz. Bu izomerlerden hangisinin 
daha kararli olmasini beklersiniz, nicin? 

H H H 

4.47 





trans 



as 



The twits isomer would be more stable because it can have both of its rings in the fa- 
vored chair conformation, avoiding the many eclipsing interactions found in the doubly 
boat conformation of the (is isomer (which would actually increase its stability slightly 
by twisting to avoid some eclipsing interactions). 

*4.48 En fazla dort karbonlu herhangi iki bile§ikten ^ikarak dodekan, CH 3 (CH 2 ) 10 CH 3 , 
sentezi icjn e§itlikleri yaziniz. 



» 



4.48 H— C==C— C=C— H 



2 mol equiv. LiNH 2 
2molequiv.CH 3 (CH,) 3 Br 



CH 3 (CH 2 ) 3 -C=C— C=C— (CH 2 ) 3 CH 3 



Hi 



Pt catalyst 



> CHj(CH 2 ) l0 CH, 



Stereo ki my a: 
Kirai Molekiiller 

A§agidaki nesnelerin her birini kiral veya akiral olusjanna gore siniflandinnrz. M 

(a) Tornavida (d) Ten is ayakkabisi (g) Otomobil 

(b) Beyzbol sopasi (e) Kulak (h) (Jekic 

(c) Golf sopasi (f) Odun vtdasi 



Problem 5. 1 



5.1 la) Achiral 



(b) Achiral 



(c) Chiral 

(d) Chiral 



(e) Chiral 
(T) Chiral 



(g) Chiral 
(h) Achiral 



Eger modelleriniz varsa, §ekil 5.3'te gosterilen 2-btitanol modellerini kurunuz ve 
ger9ekten caki§maz olduklanni kendiniz goriiniiz. (a) Benzer modellcri 2-bromop- 
ropan 191a kurunuz. Onlar 9aki§ryorlar mi? (b) 2-Bromopropan molekulii kiral mi- 
dir? (c) 2-Bromopropanin enantiyomerik yapilanni bufmayi umuyor musunuz? 



< Problem 5.2 



5.2 (a) Yes 



(b) No 



(c) No 



*6.46 The IR evidence indicates that C possesses both an alkene function and a hydroxyl group 

An E2 reaction on this substrate produces enantiomeric unsaturated alcohols. 




*> 



r-BuO: 




• « 



■ »' 



III 



OH 



C (racemic) 










H* \)H 





H OH 



Alkenler ve Alkinler I: Ozellikleri ve Elde Edili§leri 
Alkil Halojenurlerin Ayrilma Tepkimeleri 



{E)-(Z) Adlandirma sistemini kullanarak [aynca, (e) ve (f) siklannda (R-S) adlan- 
dirma sistemini de gozoniine alarak) a§agidaki her bir bile§igin IUPAC admi yaziniz. 



Problem 7.1 



(a) C—CL 

CI CH 2 CH 2 CH 3 



ci N /B r 

(b) ,C=C 
/ \ 

I CH 2 CH 3 



H 3 C / CH,CH(CH 3 ) 2 

(c) / C = C \ 

H CH 3 



CL .CH3 

(d) /C =c x 

I CH 2 CH 3 



CH 3 
H 3 C ft«| 



(e) 



\ 



H 



CH 



Br 



CI 



(f) 



H H 3 C"' 



H 



7 J fa) •(£ T )-I-BromO"l-chloro-l-pentene 

(b) (£>2-Bromo- 1 -chloro- 1 -iodo- 1 -butene 

(c) fZ)-3,5-Dimethyl-2-hexene 

(d) (Z)-l>Chloro-l-iodo-2-methyi-l-butene 

(e) CZ t 45h3,4-DimethyI-:-hexene 

( f ) (Z3Sh I -Bromo-2-chloro-3-methvl- 1 -hexene 



Problem 7.2 >• 0? alkenin hidrojenlenme lsilan a§agidaki gibidir: 

2-metil-l-biiten (- 1 19 kJ mol ') 
3-metil-l-buten (- 127 kJ mol ') 
2-metil-2-biiten (- 1 13 kJ mol 1 ) 

(a) Her bir alkenin molekiil yapismi yazmiz ve molekiiliin ikili bagh karbon atom 
lanni, monosiibstitue, disiibstitiie, trisubstitiie veya tetrasubstitue olu§una gore si 

mflandinniz. (b) Her bir alken hidrojenlendiginde olu§an iiruniin molekiil yapisi- 
ni 9iziniz. (c) Hidrojenlenme lsilan, bu iic alkenin bagil kararliliklan arasinda bir 
baglanti kurmak icin kullanilabilir mi? (d) Eger oyleyse, tahmin edilen karariiLik 
strasi nedir? Eger degilse, Neden? (e) Bu alkenler icin hangi diger alken izomer- 
leri miimkundur? Bu izomerlerin molekiil yapilanni yaziniz. (f) Biitun bu alkenle- 
rin kararliliklan arasinda bir baglanti kurmak icin hangi veriler gereklidir? 



7.2 (a), (b) 



CH 



I 



*3 



CH 2 =CCH,CH 3 

2*Mcthyl-l-butene 
(disubstituted) 

CH, 



CH,CHCH = CH, 

3-MethyM-butene 
(monosubstituted) 

eft, 



CH,C=CHCH 3 

2-Methvl-2-butene 
(trisubstituted) 



H, 



CH 3 



Pt 



Hi 



pt 



H, 



Pt 



CH 3 CHCH 2 CH 3 



AH°= -119k J mol 



-i 



CH 



->■ CH 3 CHCH 2 CH 3 Atf ° = - 127 kJ mol 



-i 



CH 3 



^ CH 3 CHCH,CH 3 AH° = - 113 kJ mol 



-i. 



(c) Yes. because hydrogenation converts each alkene into the same product. 

CH 3 CH 3 CH 3 

(d) CH 3 C=CHCH 3 > CH-picHX^ > CH 3 CHCH =CH 2 

(trisubstituted) * (disubstituted) (monosubstituted) 

Notice that this predicted order of stability is confirmed by the heats of hydrogenation 
2-Methyl-2-butene evolves the least heat; therefore, it is the most stable. 3-Methyl-l- 
butene evolves the most heat; therefore, it is the least stable. 



(e) CHf=CHCH 2 CH 2 CH 3 

l-Pentene 



H 3 C N 



h' h 

nj-2-Pemene 



H 3 C N 
H 



C=C 



H 



CH.CH, 



/rans-2-Pentene 



(f) Heals of combustion, because complete combustion would convert all of the alkenes 
to the same products. (All of the alkenes have the formula C,H m .> 



C 5 H 10 



+ 7 1/2 0, — > 5 CO, + 5 H 7 



Asagida verilen her bir alken ciftinden daha kararh olanini tahmin ediniz. (a) 2- -K Problem 7.3 
Metil-2-penten veya 2,3-dimentil-2-biiten, (b) cw-3-heksen veya trans-3 -hekscn, 
(c) 1 -heksen veya cw-3-heksen ve (d) f7w?.s-2-heksen veya 2-metil-2-penten. 

7.3 (a) 2,3-Dimethy!-2-buterie would be the more stable because the double bond is lelra- 

substituted. 2-Methyl-2-pentene has a trisubstituted double bond. 

(b) rn™.f-3-Hexene would be the more stable because alkenes with trans double. bonds are 
more stable than those with cis double bonds. 

(c) r/.v-3-Hexene would be more stable because its double bond is disubstituted. The double 
bond of 1-hexene is monosubstituted. 

(d) 2-Methyl-2-pentene would be the more stable because its double bond is trisubstituted. 
The double bond of /ra/w-2-hexene is disubstituted. 

Problem 7. 3 , te verilen alken ciftlerini tekrar ele almiz. Hidrojenlenme lsilanni kul- X Problem 7.4 
lanarak bagil kararhliklan belirlemek i^in hangi alken ciftlerini kullanabilirsiniz? 
Yanma lsilanni kullanmak icjn hangi ciftlere gerek duyarsiniz? 



7.4 



The relative stabilities of the pairs of alkenes in parts (b) and (c) in Problem 7.3 could be 
determined by measuring heats of hydrogenation, because in each instance the two alkenes 
would yield the same product. Heats of combustion could be used to determine the relative 
stabilities of the alkene pairs in parts (a) and (d) [and also those in parts (b) and (c)J because 
on complete combustion the alkenes produce the same number of molar equivalents of CO-, 
and H 2 0. 



Problem 7.5 > Asagidaki alkil halojenurlerin her birinden, etanol icerisinde potasyum hidroksitle 

hidrojen halojeniir cikanlmasiyla olu§turulan alkenleri siralayiniz ve Zaitsev kura- 
hni kullanarak her bir tepkimenin ana uriinunii tahmin ediniz. (a) 2-bromo-3-me- 
tilbutan ve (b) 2-bromo-2,3-dimetilbutan. 



7.5 (a) 




KOEt 

EtOH 
heat 





(trisubstituted, 
more stable) 

Major product 



(monosubstituted, 
less stable) 

Minor product 



(b) 




KOEc 

ElOH 
heat 





(tetrasuK^tuted, 
nnr. >ie) 

Major product 



(disubstituted, 
iess stable) 

Minor product 



Etil bromiir gibi bir molekiilu ele ahniz ve, anti periplanar geyi§ halinin sin peripla- 
nar §ekline gore daha 90k yeglenecegini Newman izdii§umu ile gosteriniz. 



*< Problem 7.6 



7.6 An anti periplanar transition state allows the molecule to assume the more stable staggered 
conformation, 




whereas a syn periplanar transition state requires the molecule to assume the less stable 
eclipsed conformation: 




BP 



' 



c/s-l-Bromo-4-ter-btitilsikloheksan etanol i9erisinde sodyum etoksitle etkile§tirildi- X Problem 7.7 
ginde hizla tepkime verir ve iiriin 4-ter-biitilsikloheksendir. Ayni ko§ullar altinda, 
mz«s-l-bromo-4-te/-biitilsikloheksan 90k yava§ tepkime verir. Konformasyon yapi- 
lanni yazarak, bu cis- ve trans- izomerlerin etkinliklerindeki degi§ikligi a9iklayiniz. 



7.7 



m-l-Bromo-4-rm-butylcyclohexane can assume an ami periplanar transition state in 
which the bulky /m-butyl group is equatorial: 



.- 



(CH,),C 



3 / 3 




(CH,),C 




The conformation (above), because it is relatively stable, is assumed by most of the mol- 
ecules present, and. therefore, the reaction is rapid. 

On the other hand, for tram- l-bromo-4-/m-butylcyclohexane to assume an ami 
periplanar transition state, the molecule must assume a conformation in which the laree 
ferr-butyl group is a.xial: 



(CH,),C 



V3 




(CHO 




Such a conformation is of high energy; therefore, verv few molecules assume this confor- 
mation. The reaction, consequently, is very slow. 



(a) cis- 1 -Bromo-2-metilsikloheksan bir E2 tepkimesi verdiginde iki uriln (sikloal- 
kenler) olu§ur. Bu sikloalkenlar hangileridiT ve ana iiriiniin hangisi olmasmi bekler- 
siniz? Her birinin nasil olu§tugunu gdstermek i9in konformasyon yapilarini yazmiz. 

(b) f/w?j-l-Bromo-2-rnerilsikloheksan bir E2 tepkimesi verdiginde, yalniz bir siklo- 
alkan olu§ur. Bu tiriin nedir? Konformasyon yapilarini yazarak, niyin bu iiriiniin tek 
iiriin olarak olu§tugunu gosteriniz. 



Problem 7.8 



7.8 (a) Anti periplanar elimination can occur in two ways with the cis isomer. 




(a) 




(b) 




(major product) 



cis- 1 -Bromo-2-methylcyclohexane 



(b) Anti periplanar elimination can occur in only one way with the tran 



s isomer 




> 




- 



rra/iM-Bromo-2-methylcyclohexane 



Problem 7.9 > 2-Propanolden su gikanlmasi, %75 lik H 2 S0 4 iserisinde 100°C'da meydana gelir. 

(a) Egri oklan kullanarak su sikanlmasi tepkimesinin mekanizmasim tiim basamak- 
lanyla yaziniz. (b) Alkollerden su ^lkanlmasi tepkimesinde asit katalizoriin rolu- 
nii a^iklayiniz. (Ipucu: Eger ortamda asit bulunmasaydi ne olacagmi du§ununuz.) 



7.9 (a) (1) CH 3 — CH— OH + 

• « 



CH 



5 



• m 



H;r-0 



9 * 

II 

-s- 



• » 



0— H 



• • 



.0. 



(2) CH 



3 



+ 



CHt-O— H 
CH 3 



CH 



3 



CH 



CH 

I 
CH. 



H 



0-H 



CH + 

I 
CH, 



• « 



• * 



+ ~:0 



• « 



+ H,0 



II 

-s- 

II 

.0. 



I * 



0— H 



• • 




(3) CHj-CH-^CH,— H + -:OSO,H 



CH 3 -CH=CH, + HOSOjH 



(b) 



By donating a proton to the -OH group of the alcohol in step (1). the acid allows the 
loss of a relatively stable, weakly basic, leaving group (H,0) in step (2) In the ab- 
sence of an acid, the leaving group would have to be the strongly basic 0H~ ion and 
such steps almost never occur. 

Neopentil alkoliln, (CH^CCF^OH, asit katalizli su cikanlmasi tepkimesi ana ilriiti -< Problem 7.10 
olarak 2-metil-2-biiten olusturmaktadir. Bu iiriiniin olusumundaki biitiin basamak- 
lan gosteren bir mekanizma tasarlayiniz. 



7.10 



CH, 

I 3 
(1) CH,CCH,OH 

"I ' 
CH, 



CH 



+ HA ^ 



*- 



CH 3 CCH 2 OH 2 



:A 



CH 



CH 



3 



(2) CH 3 CCH 2 OH, 



CH 



3 



CH 3 
CH 3 CCH, + H,0 

CH 3 
1° Carbocation 



CH 



(3) CH,CCH, 

U " 

CH 3 

1° Carbocation 



9 H 3 



CH,C— CH, 

1 ±L ' 

\ -+- t 

CH 3 

Transition state 



CH 

I 



3 



CH,C— CH,— CH 



3° Carbocation 



(4) CH, 







CH, H 

*- " N c=c y 

/ \ 

CH, CH, 

2-Methvl-2-butene 



+ HA 



2-Metil-l-biitanoI veya 3-metil-l-biitanolun asit katalizli su cikanlmasi tepkimesi •< Problem 7.1 I 
ana iiriin olarak 2-metil-2-biiten olu§turmaktadir. Bu sonuclan aciklayan uygun me- 
kanizmalan yaziniz. 



7.11 CH,CH,CHCH,-OH + 



3 



h dT h 



CH 



I 
H 



(■H 2 Q\ 
(+H 2 0) 



CH 3 CH 2 CHCH 2 -OH 2 + 



<-H ; 0), 



> 



CH 



(+H 2 0) 



2-MethyM-butanol 



i 



CH-^CH 



-C-CH, 



hydride 
shit i 




CH 3 

l c Cation 



H 

CH.-CH-C-CH 
3 I 

CH 3 

3° Cation 



:OH, 



CH 3 CH =C-CH 3 



+ H 3 + 



CH 



3 



2-Methyl-2-butene 



.+ 



CH 3 CHCH 2 CH 2 -OH + V[ J^' H 

CH, ** H 

3-MeibyJ-l-butanol 






CHXHCHXH,-OH, + 



tSKL 



<-H,0> 
~ > 

(+H 2 0) 



CH 3 CH 



-CH-CH 



+ 



CH 



hydride 
shift 



H 

CHr^CH 
CH 3 




•• 



:0H, 



CH 



CH 3 C=CH-CH 3 + H 3 + 
2-Methyl-2-butene 



izoborneol olarak adlandinlan bile§ik %50'lik sulfiirik asitle lsitildiginda, bu tepki- *< Problem 7. 1 2 
menin tiriinii, olu§masi muhtemel olan bornilen degil, komfen olarak adlandinlan 
bile§iktir. Modelleri size yardimci olarak kullanarak, kamfenin nasil olu§tugunu gos- 
teren bir mekanizmayi basamak basamak yaziniz. 



^y 




Hp 



isi 





olu§rnaz 



izoborneol 



Kamfen 



Bornilen 



• 



7.12 




Isoborneol 



CH 




H,0 



+ 




• • 




• 








CH, 




CH, 

m 

■CH 3 + H 3 



CH 



3 



Camphenc 



Propinin, a§agidaki bile§iklerin her birinden sentezindeki tiiin basamaklan gosteriniz. 
(a)CH 3 COCH 3 (c) CH 3 CHBrCH 2 Br 

(b) CH,CH 2 CHBr 2 (d) CH 3 CH=CH 2 



+ 



Problem 7.13 



7,13 (a) 




CH 3 CCH 3 



PCL^ ^ (1)3 NaNH 2 

CH 3 CCi 2 CH 3 m i nera i 0l i neat 



0°C 



> 



CH 3 C 



=CH 



(b) 



(1)3 NaNH, 
CH 3 CH 2 CHBr 2 mineral oil, heat 

(2) NIV 



(2) NRT 



CH 3 C=CH 



{same as (b)1 
(c) CrLCHBrCH,Br L - J W CH,CsCH 



(d) CH 3 CH=CH 2 



Br, 



CCi, 



CH.CHCH.Br 
Br 



[same as (b) 



l» 



CH 3 C=CH 



Problem 7.14 > A§agidaki asit-baz tepkimelerinin iirunlerini tahmin ediniz. Eger dengede kayda de 

ger miktarda iiriin olu§mazsa, onu da belirtiniz. Her bir durumda, daha kuvvetli asi 
di, daha kuvvetli bazi. daha zayif asidi ve daha zayif bazi belirleyip i§aretleyiniz. 

(a) CH 3 CH=CH 2 + NaNH 2 * (d) CH 3 C=C: + CH 3 CH 2 OH 

(b) CH 3 C=CH + NaNHj — * < e > CH 3 C=Cr + NH 4 C1 — > 

(c) CH,CH 2 CH 3 + NaNH 2 — * 



7.14 (a) 



(b) 



CH 3 CH — CH 2 

CH 3 C =C-H 

Stronger 
acid 



+ NaNH 



- • - 



Na + ; NH 2 

Stronger 
base 



(c) CH 3 CH 2 CH 3 + NaNH 2 



No reaction 

CH 3 C=C r Na + 

Weaker 
base 

No reaction 



:NH 3 

Weaker 
acid 



(d) cH 3 c=cr 

Stronger 
base 

(e) CH 3 C=C:' 

Stronger 
base 



+ HjOCH : CH 3 
\i Stronger 
acid 



CH 3 C=CH f 
Weaker 
acid 



u 3 

Stronger acid 



CH 3 C=CH 

Weaker 
acid 



: OCR,CH 3 
Weaker 
base 



:NH- 



Weaker 
base 



. 



Amacimz, 4,4-dimetil-2-pentil sentezlemek olsun. Bunun icin, a§agidaki reaktifle 
rin herhangi birini segerek ba§layabilirsiniz. 



- < Problem 7.15 



CH,C=CH 



'-< 



CH 



CH,— C— Br 



CH 



CH 



CH 3 — C- -C^CH 



CH,I 



CH 



3 



Elinizde sodyum amit ve sivi amonyagin da oldugunu varsayiniz. istenen bile§igin 
en iyi sentezini tasarlayiniz. 



7.15 CH 3 -C-C=C-H + Na + :NH 2 T „ > CH-C-C^C ! . Na + 



C 



<-NHj) 
H 3 CH 



3 







CH,-I 



CH 3 ▼ 
CH,-C-C=C-CH, 

CH 3 

(a) 2-Heksenin hidrojen eksikligi indeksi nedir? (b) Metilsiklopentanin hidrojen < Problem 7.16 

eksikligi indeksi kactir? (c) Hidrojen eksikligi indeksi, zincirdeki ikili bagin ko- 

numu hakkinda herhangi bir fikir verir mi? (d) Hidrojen eksikligi indeksi, halka- 

nin biiyiiklugu hakkinda bir fikir verir mi? (e) 2-Heksinin hidrojen eksikligi indeksi 

kactir? (f) Genel anlamda C 10 H, 6 molekul formiili'me sahip bir bilesjk icjn hangi 

yapisal olasiliklar rniimkundur? 

7.16 (a) C 6 H U = formula of alkane 

C 6 H 12 = formula of 2-hexene 

H 2 = difference = J pair of hydrogen atoms 
Index of hydrogen deficiency = 1 

(b) C 6 H ]4 = formula of alkane 

C 6 Hj 2 = formula of methylcyclopentane 

H 2 = difference = I pair of hydrogen atoms 
Index of hydrogen deficiency = 1 

(c) No, all isomers of C 6 H [2 , for example, have the same index of hydrogen deficiency. 



(d) No 

(e) C 6 H M = formula of alkane 
C 6 H 10 = formula of 2-hexyne 

H 4 = difference = 2 pairs of hydrogen atoms 
Index of hydrogen deficiency = 2 

(f) C M) H 22 (alkane) 
C 1() H Kl (compound) 

EL = difference = 3 pairs of hydrogen atoms 



. 



n 



Index of hydrogen deficiency = 3 
The structural possibilities are thus 

* 

3 double bonds 

1 double bond and one triple bond 

2 double bonds and 1 ring 
1 double bond and 2 rings 

3 rings 

1 triple bond and one ring 

Zencefilden izole edilen zingiberen gtizel kokulu bir bile§iktir; C, 5 H 2 4 inolekiil for- < Problem 7, 1 7 
muliine sahiptir ve hicbir iiclu bag bulundurmadigi bilinmektedir. (a) Zingibere- 
nin hidrojen eksikligi indeksi nedir? (b) Zingiberen. a$m hidrojen kullamlarak 
katalitik hidrojen lemeye ugratildiginda, bir mol zingiberenin 3 mol hidrojen kamgi 
ve molekul formiilii CtfHgQ olan bir bile§ik olu§turdugu belirlenmi§tir. Bir zingibe- 
ren molekulunde kac. tane ikili bag vardir? (c) Bir zingiberen molekul iindc kac ta- 
ne halka vardir? 

7.17 (a) C, 5 H 32 s formula of alkane 

C^H-,4 = formula of zingiberene 

Hy = difference = 4 pairs of hydrogen atoms 
Index of hydrogen deficiency = 4 4 

(b) Since I mol of zingiberene absorbs 3 mol of hydrogen, one molecule of zingiberene 
must contain three double bonds. (We are told that molecules of zingiberene do not con- 
tain any triple bonds.) 

(c) If a molecule of zinsiberene has three double bonds and an index of hydrogen defi- 
ciency equal to 4, it must have one ring. (The structural formula for zingiberene can be 
found in Problem 23.2.) 

7.18 A§agidaki bile§iklerin adlan dogru degildir. Dogru cidi veriniz ve nedenini a<;ik- 
layimz. 

(a) /rtf/?.y-2-penten (d) 4-Metilsiklobiiten 

(b) 1.1-Dimetileten (e) (Z)-3-Kloro-2-buten 

(c) 2-Metilsikloheksen (f) 5,6-Diklorosikloheksen 



7.18 



(a) We designate the position of the double bond by using the lower number of the two 
numbers of the doubly bonded carbon atoms, and the chain is numbered from the end 
nearer the double bond. The correct name is //w*5-2-pentene 




not 




. 



(b) We must choose the longest chain for the base name. The correct name is 2-methyl- 
propene. 




- 



(c) We use the lower number of the two doubly bonded carbon atoms to designate the 
position of the double bond. The correct name is 1-methylcyclohexene. 





(d) We must number the rins starting with the double bond in the direction that sives the 
substituent the lower number. The correct name is 3-methylcydobutene. 




not 




2 



1 



(e) We number in the way that gives the double bond and the substiiuent the lower num- 
ber. The correct name is (Z)-2-chloro-2-butene. 



2^1 




not 




(f) We number the ring starting with the double bond so as to give the substituents the 
lower numbers. The correct name is 3,4-dichlorocyclohexene. 




1 




not 




cr 5 



4 



7.19 Asagidaki bile§iklerin yapi formullerini yaziniz: 



(a) 3-Metilsiklobtiten 



(b) 

(c) 

<d) 

(e) 
(f) 



1-Metilsiklopenten 

2,3-Dimetil-2-penten 

(Z)-3-Heksen 

(E)-2-Penten 

3,3.3-Tribromopropen 



(g) (Z.4i?)-4-Metil-2-heksen 

(h) (£,4S)-4-Kloro-2-penten 

(i) (Z)-l-Siklopropil-l-penten 

(j) 5-Siklobiitil-l-penten 

(k) (fi)-4-Kloro-2-pentin 

(1) (£>4-Metil-4-heksen- 1 -in 



7.19 (a) 



7.20 




(d) 



(g) 





(b) 



(e) 





' m ci< 'h 




CH 
(k) CH 3 -C=C— L m 



ci 



(c) 




(0 CHpCHCBr. 




n 






HiC h 

(d Y \>. 

H 



OHL-CsCH 






A§agidaki bile§iklerin uq boyutlu formullerini yazmiz ve bu izomerleri (R-S) ve 
(E)-(Z) adlandirma sistemiyle adlandinniz. 

(a) 4-Bromo-2-heksen (c) 2,4-Dikloro-2-penten 

(b) 3-Kloro-L4-heksadien (d) 2-Bromo-4-kloro-2-heksen-5-in 



7.20 (a) 







• 



. 



(Z,4/?)-4-Bromo-2-hexene 




Br 

(£^i?)-4-Broino-2-hexene 



T 
{ 




\ 



Br 

(Z,45')-4-Bromo-2-hexene 




(£,4S)-4-Bromo-2-hexene 



• 






(b) 



Ot 



CI I 

(3R,4Z)-3-Ch\oio- 1 ,4-hexadiene 




(3R,4E)-'i-Chloio- 1 ,4-hexaciiene 



£^ 



H CI 

(3S,4Z)-3-Ch\OTo- 1 ,4-hexadiene 




H CI 
(3S,4E)-3-ChloTO-l ,4-hexadiene 



CI 



<c) 




/ 






CI H 
(2E,4f?)-2,4-Dichloro-2-pentene 




CI H 
(2Z,4R )-2,4-DichIoro-2-pentene 



CI 




A 

H CI 
(2E,4S)-2,4-DichIoro-2-pentene 




(2Z,4S)-2,4-Dichloro-2-pentene 



(d) 




«. 



H CI 



(3tf,4Z)-5-Bronio-3-chloro-4- 
bexen-1-yn 







Br 



H CI 

(3/f,4£)-5-Bromo-3-chloro-4- 
hexen- 1 -yne 



Br 




>- 



CI H 

C5S,^2>5-Bromo-3-chJoro -4- 
hexeD-1-yne 




CI H 

(3S,4E) -5-Bromo-3-chloro-4 
hexen-1-yne 



7.21 Asagidaki bile§iklerin her birinin TUPAC adlanni yazimz. 




(c) 




(e) 



CI 



H 



(b) 




(d) 






(f) 




7.21 (a) (£K".5-Dirnethyi-2-he.\ene 

(b) 4-Chloro-3-methylcyciopentene 

(c) 6-Methyl-3-heptyne 

<d) l-.v^-Butyl-2-methylcyclohexeneor l-methyi^-(i-meihylpropyl)cyc!oh€xene 

e) (Z.3/?}o-Chloro-4-hepien~ 1-yne 

f) 2-PentyJ-l-heptene 



7.22 A§agidaki maddelerin her birinden cikarak propeni sentezleyiniz. 

(a) Propil kloriir (d) izopropil alkol 

(b) tzopropil kloriir (e) 1,2-Dibromopropan 

(c) Propil alkol (f) Propin 



7.22 



(a) CH 5 CH 3 CH,C1 ^ C0K > 



2 



(CH,) 3 COH 



CH 3 CH zrCHj 



(b) 



CH3CHCH3 



CH^H^Na 



& 



1 



(c) O^CHjCHjOH 



CH 3 CHjOH 
H\ heat 



CH 3 CH =CH 2 



CH 3 CH =CH 2 



(d) 



CH 3 CHCH 3 



H + , heat 




6h 



CH 3 CH 




(e) CH,CHCH,Br 



Zn, CH,CO,H 



3 



Br 



or Nal/acetone 



CH 3 CH =CH2 



m 



H, 



3 Ni 2 B (P-2) 



CH 3 CH =Ctt, 



7*23 A§agidaki her bir bile§ikten cikarak siklopenteni sentezleyiniz. 

(a) Bromosiklopentan, (b) 1,2-Diklorosiklopentan, (c) Siklopentanol 



7.23 (a) 




CH,CH,ON a 
CH,CH,OH 




(b) 




(c) 




Zn 



CH 3 C0 2 H 



H*. hea 





7.24 Etinden ba§layarak a§agidakilerden her birinin sentezini yaziniz. Gerekli reak 
tifleri kullanabilirsiniz ve bu problemin daha onceki kisimlannda hazirlanan bi 
le§iklerin sentezini gostermeniz gerekli degildir. 

(a) Propin (f) 1-Pentin 

(b) 1 -Rutin (g) 2-Heksin 

(c) 2-Butin (h) (Z)-2-Heksen 

(d) m-2-Btiten (i) (£)-2-Heksen 

(e) trans-2-Bi\\en (j) 3-Heksin 



(k) CH 3 CH 2 C=CD 
(1) H 3 C 



\ 



/ 



c=c 






\ 



D 



D 



7.24 (a) HC=CH 



(b) HC=CH 



(c) CH 3 CsCH 

[from(a)] 

(d) CH— C=C 

[from(c)] 



NaNH 2 
liq. NH 3 

NaNH 2 
liq, NH, 

NaNH, 
liq. NH, 




«*V Hai^ H€^C-CH : . 



<? 






HC=C : "Na + CH,CH; ~ Br » HC=C-CH,CH, 

(-NaBr) — v.n 2 ^n 3 




(-Nal) 



H, 



CH 3 «— » %j^ 

3 Ni,B (P-2) ' \i 



m. 



( 1 ) Li, CH ,CH,NH- CH 3 x H 

Ce) ^ 3 ~^ C ~ CH3 (2)NH,Cr • * £=< 

ffrom(c 1 



H 



CH 




(0 HG=C : Na + 
[from(a)J 

(g) CH 3 CH 2 CH,C 
• [from(f)l 



C (:Na H ff : " Br> HC S C-CH 2 CH 2 CH 3 



=CH 



NaNH, 
liq. NH, 



CH,CH,CH,C =0 Na + 




(-Nal) 



1 



CH,CH,CH,C =CCH 






(h) CH 3 CH 2 CH 2 G=CCH 
[from(g)] 



H, 



3 Ni,B (P-2) 



3 ' - s c=c' 3 



3 



H 



H 






(i) CH,CH,CH,CsCCR 



[frora(g)] 



(1)UCH ? CH 2 KH 2 
(2) NH 4 C) 



" c=c' 

CH 



(J) HC=C : "Na + CH | \ CH t ;T Br > HC=CCH 7 CH 



[from(a)] 



(-NaBr) 



NaNH 2 
liq. NH 



>■ CH,CH 7 C=C : Na + 



3 



3 



CH,CH,— Br 



CH^CHtC==CCH- } CHj 1 



(k) CH 3 CH 2 C =0 Na + 
[from(j)] 



D,0 



(I) CH 3 C=CCH 3 
[from(c)] 



D, 



Ni,B (P-2) 



CH,CH,C =CD 

9 — » 



CH 



I 3V 


CH 3 


c= 


=C 


/ 


S 


D 


D 



7.25 I -Metilsikloheksenle ba§layarak ve herhangi diger gerekli reaktifleri kullanarak. 
a§agidaki doteryum etiketli bile§igin sentezini tasarlayiniz. 

D 

H 

7.25 We notice that the deuterium atoms are cis to each other, and we conclude, therefore, that 
we need to choose a method that will cause a syn addition of deuterium. One way would 
be 10 use D 2 and a metal catalyst (Section 7.13) 




D2 

Pt 



H 



7.26 fra/w-2-Metilsikloheksanolden asit katalizli su cikartildigmda (bkz. a§agidaki tep 
kitne), ana Qriin I-metilsikloheksendir: 



7.26 




Ancak, /;w?^-l-bromo-2-metilsikloheksandan hidrojen halojeniir cikartildigmda 
ise ana iiriin 3-metilsikloheksendir: 





CH,CH : Q~ 
CH,CH,OH 

151 

Bu iki tepkimenin degi§ik tirunler vermesinin nedenini aciklayiniz. 

Dehydration of /m/!5-2-methylcyctohexanol proceeds through the formation of a carboca- 
tion (through an El reaction of the protonated alcohol) and leads preferentially to the more 
stable alkene. 1 -Methylcyclohexene (below) is more stable than 3-methylcyclohexene (the 
minor product of the dehydration) because- its double bond is more highly substituted. 




pr 



•H,0 




-H 





- 



(major) 

Trisubsti tuted 

double bond 



(minor) 

Disubstituted 
double bond 



Dehydrohalogenation of fra«j-|.bromo-2-niethyIcyclohexane is an E2 reaction and must 
proceed through an anti periplanar transition state. Such a transition state is possible only 
for the elimination leading to 3-methylcyclohexene {cf. Problem 7.8). 




> 



rw 



7.27 



3- Meth y 1 eye I o hexene 

A§agidakilerin her birinden feniletin sentezleyiniz. 

(a) l.l-Dibromo-1-feniletan (c) Fenileten (stiren) 

(b) l.l-Dibromo-2-feniletan (d) Asetofenon (C fi H s COCH,) 



7.27 (a) C 6 H 5 -ilcH 3 gggg ^ C 6 H 5 -C S C f Na+ 1^ C A -<-CH 

Br 

(b) C 6 H 5 CH-CHBr 2 J^ hMt > CftCBC'" Na* ™» C^-C-CH 

(c) C 6 H 5 CH=CH, 77r> C 6 H 5 -CH-CH, ™j , "\ > CJLCsCi'Na* 

03 - CC^ 6 5 i i 2 mineral oil, heat ^6 n 5* — v 1Nfi 

Br Br 

^^ C 6 H 5 -C=CH 

CI 

(d) C 6 H 3 -ii-CH3 ™* C 6 H 5 -C-CH 3 Jff^ > C,HC=C-"Na + 
^ 3 6 3 I 3 mineral oil, heat ^"s* u INa 

CI 

**«- C 6 H 5 -C^CH 



i 



7.28 Siklobiitanin yanma isisi 2744 kJ mol" l, dk. Bu, biitenin izomerleriyle kar§ila§- 
tinldiginda siklobiitanin bagil kararhhgi hakkinda ne anlama gelir (Altboliim 
7.3B)? 

7.28 Cyclobutane is less stable than any of the butene isomers. 

7.29 Verilen yanma isilarmi (3375 kJ moH, 3369 kJ mol 1 , 3365 kJ mol -1 , 3361 kJ 
mol 1 , 3355 kJ mol -1 ) a§agidaki alkenlerle kar$ila$tinmz: c/s-2-Penten, trans-2- 
penten. 2-metil-2-buten, 1-pentem 2-metil-l-biiten. Yanma lsilan hangi alkenle- 
re kar§ilik gelmektedir? 

7.29 1-Pemene, 3375 kJ mol -1 
m-2-Pentene, 3369 kJ mol" 1 
mw/.Y-2-Pentene, 3365 kJ moP 1 
2-Methy 1-1 -butene, 336 J kJ moP 1 
2-MethyI-2-butene, 3355 kJ moP 1 



7.30 Qizelgelere bakmasizin, a§agidaki bile§ikleri azalan asitlik derecelerine gore dii 
zenleyiniz. 

pentan 1-penten 1-pentin 1-pentanol 

7.30 1-Pentanoi > l-pentyne > l-pentene > pentane 

(See Section 3.7 for the explanation.) 

7.31 A§agidaki alkil halojeniirlerin her birinin etanol i^erisinde sodyum etoksitle isi- 
tilmasi sonucu elde edilen turn urlinlerin yapi formiillerini yaziniz. Birden daha 
fazla iirun olu§tugunda, hangisinin ana iirun ve hangisinin yan iiriin (uriinler) ol- 



dugunu gosteriniz. Bu soruyu cevaplarken, bu iirunlerin cis-trans izomerlerini 
ihmal edebilirsiniz. 

(a) 2-Bromo-3-metilbiitan (d) 1-Bromo-l-metilsikloheksan 

(b) 3-Bromo-2,2-dimetilbtitan (e) t7\M-Bromo-2-etilsikloheksan 

(c) 3-Bromo-3-metiIpentan (f) fm^-l-Bromo-2-etilsikloheksan 



7.31 (a) 



CH 3 

CH,CH(!:HCH 

3 i 

Br 



NaOEt 

3 EtOH, 
heat 



CH 3 • CH 3 



CH 3 
CHf=CH6HCH 3 



H 



CH. 



(major) 



(b) CH 



3 



CH. 



CH 
i 

Br 



-CH- 



NaOEt 



EtOH, ! 
heat 



CH 3 

I* CH 3 -6-CH 



CH 3 



=CH, 



(minor) 




(e) 



(f) 



CH- 



(c) CH 3 CH 2 CCH 2 CH 3 

Br 



NaOEt 

EtOH, 
heat 



NaOEt 

EtOH, 
heat 



CH 3 

CH 3 CH=6CH 2 CH 3 
(major) 



+ CH 2 =C(CH 2 CH 3 ) 2 

(minor) 






(major) 



(minor) 




NaOEt 

EtOH, 
heat 




(major) 



CH 2 CH 3 



(minor) 



NaOE 



EtOH, 
heat 



fit 




CH^CH 



7,32 



A§agidaki alkil halojentirlerin her birinin, ter-biltil alkol icinde potasyum ter-bii- 
toksitle isitilmasi sonucu elde edilen iirunlerin yapi formtillerini yaziniz Birden 
daha fazla iiriin olu§tugunda, hangisinin ana Qriin ve hangisinin yan iiriin (uriin- 
ler) oldugunu gosteriniz. Bu soruyu cevaplarken, bu tiriinlerin cis-trans izomer- 
lerini ihmal edebilirsiniz. 

(a) 2-Bromo-3-metilbutan (d) 4-Bromo-2,2-dimetilpentan 

(b) 4-Bromo-2,2-dimetilbutan (e) 1-Bromo-l-metilsikloheksan 

(c) 3-Bromo-3-metilpentan 



CH. 



7.32 (a) CH 3 CHCHCH 

1 

Br 



KQ/-Bu 

r-BuOH, 
heat 



CH 



3 



CHpCH^HCH 
(major) 



CH 3 

+ CH 3 CH=CCH 
(minor) 



CH 3 
(b) CH 3 CCH 2 CH 2 

CH, Br 



CH 



3 



KOr-Bu 

r-Bu'OH, 
heat 



CH. 



6 



CH,CCH 

1 



=CH. 



(a) CH 3 CH 2 CCH 2 CH 3 " > * Bu 

Br 



r-BuOH, 
heat 



CH; 

(d) CH 3 CCH,CHCH 



CH 3 Br 



KOf-Ba 

1-BuOH, 
heat 



ch 3 imm 

CH 3 CH 2 CCH 2 CH 
(major) 

CH, 



CH 3 

+ CH 3 CH=icH 2 CH 

(minor) 

CH, 



CH 3 CCH 2 CH=CH 2 + CH 3 CCH=CHCH 3 

CH 3 (minor) 



1 
CH 3 (major) 



(e) 




f-BuOH, 
heat 




V 



CHj 



F 

(maj or) 



+ 




(minor) 



7.33 Bir uygun alkil halojeniir ve bazla ba§layarak, ajagidaki alkenleri ana (veya tek) 
iiriin olarak olu§turan sentezleri tasarlayiniz. 

(a) 1-Penten (d) 4-Metilsikloheksen 

(b) 3-Meti 1-1 -bitten (e) I -Metilsiklopenten 

(c) 2,3-Dimetil-l-biiten 



7.33 (a) O^CHjCHjCHjCHjBr 



(b) 



(c) 



CH 3 CHCH 2 CH 2 Br 
CH 3 

CH 3 

CH,CHCHCH,Br 

3 i 2 



CH 



(CE,) 3 COK 
(CH3) 3 COH 



^ CH.CH^CH^CH, 



(Cr^) 3 COK 
(CH,) 3 COH 



(CH^COK 
(CH,) 3 COH 



CH 3 CHCH=Crl2 



CH 



3 

CH 
l 



3 



CH 3 CHC=CHj 
CH, 



(d) H 3 C 





Br 



(CH^COK 
(CH,) 3 COH 






CH,CH,ONa 
CH,CH,OH 



7.34 A§agidaki alkolleri asit katalizli su 9ikanlmasi tepkimelerindeki etkinlik suasi 
na gore diizenleyiniz (Once en etkin olandan ba§layiniz). 



1-pentanol 



2-metil-2-biitanol 



3-metil-2-butanol 



7.34 



7.35 



CH 



Ch 

! 



CH 3 CCH 2 CH 3 > CH3CHCHCH3 



OH 3 



Ah 



> CH 3 CH 2 CH 2 CH 2 CH 2 OH 

r 



A§agidaki alkollerin her biri asit katalizli su 9ikartilmasi tepkimesine ugratildi- 
ginda olu§an iiriinleri yaziniz. Eger birden fazla urun olu§ursa, ana Liriin olan al- 
keni gosteriniz (cis-trans izomerisini ihmal ediniz). 

(a) 2-Metil-2-propanol (d) 2,2-Dimetil-l-propanol 

(b) 3-MetiI-2-butanol (e) 1,4-Dimetilsikloheksanol 

(c) 3-Metil-3-pentanol 



CH 3 

7.35 (a) CHXCH- 



FT 



6 



H 



heat, 
(-HjO) 



CH 



3 



CH 



*=* 



3 



CH^CCH 



(b) CH 3 CHC±HCH 3 -^ 

OH 



CH 3 CH 3 

CHf=CHCCH 3 + CH 3 CH=CCH 3 






CH 



(.1^0) (minor) (major) 

(c) CH^H^CH^ -j^*> CH 3 CH=CCH 2 CH 3 + C^CH^CH^ 

OH (-HzO) (major) (minor) 



CH 

1 



3 



(d) CH 3 CCH 2 OH 

CH, 



H* 



heat, 

mm 

rearrangement 



CH 3 C — CHCH 3 



+ CH- — CCHjCHg 



CH 



(major) 



CH 



HO 



< e > H 3 C 





CH, 



ET 



heat, 
(-HjO) 




+ H 2 C 



(major) 



(minor) 



K~> ch ' 






(minor) 



7.36 l-Bromobisiklo[2,2,l]heptan, bazla isitildiginda aynlma tepkimesine (a§agida) 
ugramaz. Tepkimeyi engelleyen olumsuzlugu aciklaymiz. (Molekiil modelleri kul- 
lanmanizin yardimi olabilir.) 

Br 





736 The alkene cannot be formed because the double bond in the product is too highly 
strained. Recall that the atoms at each carbon of a double bond prefer to be in the same 
plane. 



7.37 



A§agida gosterilen doteryum etiketli bile§ik, etanol icerisinde sodyum etoksit kul- 
lanilarak hidrojen halojenur cikanlmasi tepkimesine ugrattldiginda, alken iiriinu 
yalnizca 3-metilsikloheksendir. (Uriin, doteryum icermez.) Sonu9 igin bir acik- 
lama yapiniz. 



H Br 




7.37 Only the deuterium atom can assume the anti periplanar orientation necessary for an E2 
reaction to occur. 



• 







> 




iCH. 



OEt 



7.38 Afagidaki olaylann her biri ic,in, mekanizmalanyla birlikte, aciklamalar yapiniz. 

(a) l-Biitanoliin asit katalizli su cikanlmasi tepkimesi ana iiriin olarak trans-2- 
biiten olu§turur. 

(b) 2,2-Dimetilsikloheksanoliin asit katalizli su cjkanlmasi tepkimesi ana iiriin 
olarak 1 ,2-dirnetilsikloheksen olu§turur. 

(c) 3-iyodo-2,2-dimetilbiitan ? etanol i^nde gumiis, nitratla etkile^tirildiginde ana 

iirun olarak 2,3-dimetil-2-buten olu§turur. 

(d) (15, 2/?)-l-Bromo-l,2-difenilpropandan hidrojen halojenur gikartildiginda yal- 

nizca (£> 1 ,2-difenilpropen olu§ur. 



7.38 (a) A hydride shift occurs. 

C^CHjCHjCHjOH 






^-*» CK£R£RfR 2 ~OKf 



CH 3 CH 2 CH -CH/ hydr i d V 



H 




shift 



(1° cation) 



CHoCH *~ , CHCHo 

H 




(-H>0) 



CH 3v ji 
C=C 

H CH 3 

(major product) 



+ H 3 



(b) 



A methanide shift occurs. 

? H ch 3 t&m 



(-F^O) 



CH 



a 



methanid 



shift 



I* 





H 3 



(c) 



7.39 



A methanide shift occurs. 

CH 3 



CH-CH 



CH 3 I 



3 



CH, 

1 >, (-Agl) 

CH,-C CH-CH. 



i 



H 




'3 



Ag + 



CH 



CH 



- 



CH-CH 



methanid 



H. 



shift 



1* 




(-••....V) 



H 3 C V CH, 

c=c 

H,c' ^CH 3 



Et-OH 



(d) The required anti periplanar transtition state leads only to (E) alkene: 



B 



• ■ 




C 6 H 5 4 



*■ 



'C 



c 



.■» 



ii 



,H 



* 



V 



Cft 



(1^2/J) 



Kolesterol onemli bir steroittir ve yakla§ik olarak tiim vucut dokulannda bulu- 
nur. Bu bile§ik aym zamanda safra tasjanmn da onemli bile§enidir. Saf olmayan 
kolesterol, safra tasjanndan bir organik goziiciiyle oziitlerterek elde edilebilir. 
Bundan dolayi, saf olmayan kolesteroliin safla§tinlmasi icjn (a) CC1 4 icjnde Br 2 
ile etkilesjirilir, (b) tirun dikkatlice kristallendirilir ve (c) daha sonra etanol i^in- 
de metalik cjnkoyla etkileslirilir. Bu yontem. hangi tepkimeleri igermektedir? 

H * c x A 1; /^ / CH > 

CH, CH 




CH 



Kolesterol 



7.39 



In the first step, cholesterol reacts with bromine to form the r/r-dibromide. This product 
is then purified by crystallization, and then treatment with zinc in ethanol converts the 
pure Wc-dibromide back to cholesterol. (Recrystallization of the Wc-di bromide is espe- 
cially easy because it has a higher melting point than cholesterol.) 




Br, 
— -~> 

CC1, 



+ impurities 



Crude cholesterol 




Careful recrystallization to purify 



7.40 



7.40 



7.41 



7.41 



7.42 



2n, EtOH 
(-ZnBr.) 




Pure cholesterol 



Karyofillen, karanfil cicegi yaginda bulunan bir bile§iktir, C 15 H 24 molekiil for- 
mulune sahiptir ve U9IU bag igermez. Karyofillenin. platin katalizorliiglinde a§i- 
n hidrojenle tepkimesi C 15 H 28 formulune sahip bile§igi olu§turur. Bir karyofillen 
molekuliinde (a) kac tane ikili bag ve (b) kac tane halka bulunmaktadir? 

<a) Caryophyllene has the same molecular formula as zingiberene (Problem 7. 17): ilur- 
it. too. has an index of hydrogen deficiency equal to 4. That 1 moi of caryophyllene ab- 
sorbs 2 mol of hydrogen on catalytic hydrogenation indicates the presence of two dou- 
ble bonds per molecule. 

(b) Caryophyllene molecules must also have two rings. (See Problem 23.2 for the struc- 
ture of caryophyllene.) 

Skualen, steroitlerin biyosentezinde onemli bir bile§iktn\ C 3O H 50 formulune sa- 
hiptir ve iiclii bag icermez. (a) Skualenin hidrojen eksikligi indeksini bulunuz. 
(b) Skualen, katalitik hidrojenlemeye ugrayarak, C 30 H 62 molekiil formulune sa- 
hip bir bilesjk olu§turur. Bir skualen molekuliinde kac. tane ikili bag vardir? (c) 
Kac tane halka vardir? 

fa) C 30 H 62 = formula of alkane 
^30^50 = formula of squalene 

H 12 = difference = 6 pairs of hydrogen atoms 
Index of hydrogen deficiency - 6 
(b) Molecules of squalene contain six double bonds. 

(0 Squalene molecules contain no rings. (See Problem 23.2 fbfh* structural formula 
of squalene.) \ .. •• » " 

A 

cw-2-Buten ve fratts-2-biitenin birbirine d6n(i§umlerini du§uniinuz. (a) ns-2-Bti- 

ten > trans-l-biltm tepkimesinin AH degeri nedir? (b) AH°eAG° oldugunu 

varsayimz. Bu tepkime icin hangi minimum AG* degerini beklersiniz? (c) Bu tep- 
kime i^in bir serbest enerji diyagrami taslagi cizerek, AG ve AG- Meri belirtiniz. 



7.42 



(a) We are given (Section 7.3A) the fallowing heats of hydrogenation: 



c7.?-2-Butene # H 2 
rrans-2-Butene *f H, 



Pc 



■> butane A//° = - 1 20 kJ mol ~ ' 



Pi 



> butane Atf° = - 1 15 kJ mol" ' 



Thus, for 



m-2-Butene ► fra/i.v-2-butene A// = -5.0 kJ mol 



-i 



(b) Convening d.v-2-butene into rro«5-2-butene involves breakins the <* bond There- 
tore, we would expect the energy of activation to be at least astorce as the w -lwd 
strength, that is, at least 264 kJ rnoP '. 



(c) 



• 



A 



I 












£ S:\264kJ mol 



CD 

C 
LlJ 



crs-2*Butene 



AG = -5.0 k J mol 




• 



-i 



frajJ5-2*Butene 






Reaction coordinate -— 






« 



7.43 E-H biles, ikleri icin yapilar oneriniz. E bilesjgi, C 5 H 8 molekul formuliine sahip- 
tir ve optikce aktiftir. Katalitik hidrojenlemeyle E bile§igi F*yi olusjurmaktadir. 
F bilesjgi, C 5 H m molekul formulune sahip olup optikce aktif degildir ve ayn ay- 
n enantiyomerlerine aynlamaz. G bilesigi, C 6 H 10 molekul formiilune sahiptir ve 
optikce aktiftir. G bilesjgi iiclu bag icermez. Katalitik hidrojenlemeyle G bilesj- 
gi H'yi olu§turmaktadir. H bile§igi, C 6 H 14 molekul formuliine sahiptir, optikce 
aktiftir ve ayn ayn enantiyomerlerine aynlamaz, 



7.43 (a) 




H, 



Pt 







(b) H 



CH,CH^ 



Optically active (the 
enantiomeric form is an 
equally valid answer) 



F 

Optically inactive and 
nonresolvable 



K 



C= 



■^ 



c 



/ 



H, 



\ 



Pi 



G 



H 



Optically active (the 
enantiomeric form is an 
equally valid answer) 



CH 3 CH 2 CH 2 CH,CH,CH 3 

H 

Optically inactive and 
nonresolvable 



7.44 



7.44 



I ve J bile§ikleri, C 7 H| 4 molekiil formiilune sahiptir. I ve J bile§iklerinin her iki- 
si de optikce aktiftir ve her ikisi de diizlem polarize i§igi aym ydne dondiirur. 
Katalitik hidrojenlemeyle I ve J aym bile§ik olan K'yi (C 7 H, 6 ) olu§turur. K bi- 
le§igi optikce aktiftir. I, J ve K bile§ikleri 19111 olasi yapilari oneriniz. 

That I and J rotate plane- polar! zed light in the same direction tells us that I and J are not 
ennmiomers of each other. Thus, the following are possible structures for I, J, and K. (The 
enantiomers of I, J, and K would form another set of structures, and other answers are 
possible as well.) 



CH 3 CH 



9 H > gn 3 



H-, 



^C 




Pt 



i 



H=CH. 



I 



Optically active 



V 

CH,CHnJ^-H 




. 



CH 



Pa QH 3 




CH^CH 
A 



K 

Optically 
active 



H, 



J 



CH,CH 



PL 



Optically active ' 



7.45 



L ve M bile§ikleri, C 7 H 14 molekiil formiilune sahiptir. Optikce aktif olmayan L 
ve M bilesjkleri yanlamazlar ve birbirlerinin diastereomerleridir. Hem L hem de 
M'nin katalitik hidrojenlenmesi N bilesjgini olu§turur. N bile§igi optikce aktif 
degildir, fakat ayn ayn enantiyomerlerine aynlabilir. L, M ve N icin olasi yapi- 
lar oneriniz. 



7.45 The following are possible structures 



CH, CH 3 

H CHCH, 

I 
L CH, 



CH 



i 



CH, 



H-, 



pt 



H, 



CHCH, 
C=C 

H CH, 

M 
father answers are possible as well) 



CH, 

CH 3 CH,CHCH(CH 3 ), 

N 

Optically inactive 
but resolvable 



7.46 (a) (1/?, 2/?)-L2-Dibromo-l,2-difeniletan veya ( 15,25)- 1,2-dibromo-l, 2-difenil- 
etan enantiyomerlerinin (veya ikisinin rasem kan§iminin) kjsmi dehidrahalojen- 
lenmesi (Z)-l-brorno-l,2-difenileten verir, oysa (b) (lrt,2S)-l,2difenilmetandan 
(mezo bile§igi) kismi hidrojen halojeniir 9ikanlmasiyla yalmz (£>l-bromo-l,2- 
difenileten olu§ur. (c) (l/?,25)-l,2-dibromo-U2-difeniletanin aseton icinde sod- 
yum iyodurle etkile§tirilmesi yalmzca (E) 1,2-difenileten olusturur. Bu sonuclan 
aciklaymiz. 

7.46 (a) With either the ( 1 R.2R)- or the ( 1 5.25)- 1 ,2-dibrorno- 1 .2-dipheny lethane. only one 
conformation will allow an anti periplanar arrangement of the H- and Br-, in either case, 
the elimination leads only to (Z)- l-bromo- 1 .2-diphenylethene: 




(l/?,2#)-l,2-Dibromo-l,2-diphenylethane 
(anti periplanar orientation of H- and -Br) 



Ph 



ii 



B 



>=< 



H 



Ph 



(Z)- 1 -B romo- 1 ,2-dip beny iethene 




( 15,25)- 1 ,2 -Dibromo- 1 ,2- diphenylethane 
(anti periplanar orientation of H- and -Br) 



Bu,,. . 



ji. 



Ph 




...' 



a#* 




H 



(Z)-l-Bromo-l,2-diphenylethene 



(b) With ( \R2S)- 1 .2-dibromo- 1 ,2-diphenylethane. only one conformation will allow an 
anti periplanar arrangement of the H- and Br-. In this case, the elimination leads only to 
(E)-4-bromo- 1 .2-diphenylethene: 




(li?,25)-l,2-Dibromo-l t 2-diphenyletbane 
(anti periplanar orientation of H- and -Br) 



■ 






Br 



Ph 



\ 




J 



(I! 



H 




Ph 



(Eh 1-Bromo-l , 2-diphenylethene 



(c) With ( \R.2S)- 1 ,2-dibromo- 1 .2-diphenylethane, only one conformation will allow an 
ami periplanar arrangement of both bromine atoms. In this case, the elimination leads only 
to (E)~ 1 .2-diphenylethene: 







Ph 



H 



ii 







jtf 



i«H 



H 




Ph 



(E)-l ,2- Diphenylethene 



- 



( 1 R,2S)~ 1 ,2-Dibromo- 1 ,2- diphenylethane 
(anti periplanar orientation of both -Br atoms) 

*7.47 (a) Bu boltimde gordugumiiz tepkimelerden yararlanarak a§agidaki alkinin. Prob- 
lem 7.38 (b)'de elde edilen urunun 7 uyeii bir homologu olan bilesjge nasil do- 
nu§turulebilecegini gosteriniz. (b) Bu iki durumda elde edilen homolog urunlerin 
yapilan igin 1620 -1680cm" 1 bolgelerinde gozlenen sogurmalanna glivenilebilir 

mi? 



CH- 



7.47 fa) 



• 








orNa/NH, 




HA 




V CH 3 
yOCH— CH, 



. 




HA 



/-"""X^CH, 




CH 



(b) No. tetrasubstituted double bonds usually show no C=C stretching absorption in 
their infrared spectra. 

*7.48 A, B ve C Bilesjklerinin yapilanni tahmin ediniz: 

A Bilesjgi, dallanmami§ bir alti karbonlu alkin (C 6 ) ve ayni zamanda bir birincil 
alkoldiir. 

B bilesjgi, A bile§iginden, hidrojen ve nikel boriir katalizorii veya coziinen me- 
tal indirgemesi yontemi kullanilarak elde edilir. 

C bile§igi. B bile§iginin, oda sicakhgmda sulu asitle etkilesdrilrnesiyle olu§turu- 
lur. C bile§igi, 1620-1680 cm" 1 veya 3590-3650 cm -1 bolgelerinde infrared 
sogurmasi gostermez. Bu bile§igin, hidrojen eksikligi indeksi birdir ve bir stere- 
omerkeze sahiptir; fakat rasemat olarak olu§ur. 



*7.48 






AA, 



OH 




AA~ ^+ 



JA 



OH 



B 




-H 




H 3 C-^0 



and its enantiomer 



*7.49 A§agidaki bile§iklerin hidrojen eksikligi indeksleri kagtir' 

(a) C 7 H l0 O 2 

(b) C 5 H 4 N 4 

*7.49 (a) Three 

(b) Six 



Alkenler ve Alkinler II: Katilma Tepkimeleri 

Propene, IBr'nin iyonik katilmasindan elde edilebilecek uriiniin yapisini ve adini *< Problem 8.1 
yaziniz. 

8.1 CH 3 CHCH 2 I 

^ r 2-Bromo-l-iodopropane 

(a) 2-MetiI-l-biitene HBr katilmasinin, (b) 2-Metil-2-biitene IC1 katilmasinin ve (c) -< Problem 8.2 
1-metilsiklopentene HI katilmasmin mekanizmasini tasarlayimz. 
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A§agidaki tepkimeler icin mekanizmali aciklamalar yapiniz: (a) 3-Metil-l-butene 
hidrojen klorCir katilmasi iki iiriin oIu§turur: 2-kloro-3-metilbiitan ve 2-kloro-2-me- 
lilbiitan, (b) 3,3-Dimetil-l-biitene hidrojen kloriir katilmasi iki iiriin verir: 3-kloro- 
2,2-dimetilbiitan ve 2-kloro-2,3-dimetilbiitan. (Bu tepkimelerin her ikisinin de 
ilerleyisjnin aciklamalan F. Whitmore tarafindan yapilmisjir (bkz. Altboliim 7.7A). 
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Unrearrangeil 2° carbocaiion 
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(b) CHj-C -CH=CH 
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2-Chlaro-2 ( 3-dimcthylbutanc 
(from rearranged carbocation) 



Etanoliin bir endiistriyel sentezinde, eten once %95'lik siilfurik asit icerisinde 96- -< Problem 8.4 
ztiliir. Ikinci basamakta su ilave edilir ve kan§im isitilir, Meydana gelen tepkime- 
leri aciklayiniz. 



8.4 



CHf=CH 2 + H 2 S0 4 - 



CH,CH,OSO,H 



H,0 



3 



heal 



> CH 3 CH 2 OH + H 2 S0 4 



(a) Sikloheksanol elde etmek igin yapilan sikloheksenin asit— katalizli hidrasyonun- < Problem 8.5 

daki biitiin basamaklan gosteriniz ve iyi bir Cirtin verimi almak \q'm kullanacaginiz 

genel ko§ullan belirtiniz. (b) Tersi olan tepkimeyi, sikloheksen eldesi igin siklohek- 

sanoliin dehidrasyonunu gercekle§tirmek icin kullanacaginiz genel ko§ullan belir- 

tiniz. (c) 1-Metilsikloheksene asit— katalizli su katilmasmdan hangi iirunti elde etmeyi 

umarsimz? Cevabinizi acjklaymiz, 

8.5 (a) Use a high concentration of water because we want the carbocation produced to 

react with water. And use a strong acid whose conjugate base is a very weak mi- 
cleophile. (For this reason we would not use HI HBr, or HC1.) An excellent method, 
therefore, is to use dilute sulfuric acid. 





(from dilute 
H 2 S0 4 ) 




+ :0— H 
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+ 

H 3 + 

(b) Use a low concentration of water (i.e.. use concentrated H 3 S0 4 ) and use a higher 
temperature to encourage elimination. 

(c) 1-Methylcyclohexanol would be the product because a 3° carbocation would be 
formed as the intermediate. 
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33-Ditfietil-l-butenin asit katalizli hidrasyonunda 2,3-dimetil-2-butanolun nasil olu§- 
tugunu gosteren bir mekanizmadaki turn basamaklan aciklayiniz. 



Problem 8.6 



CH-j ^ m ^ ~ m ^^^. CrLj CH-j 



8.6 CH 3 -<j:-CH=CH 2 — *-> CH 3 -£-CH-CH 3 migration > CR 3 -£-CH-CH 3 

CHj CH^ CH3 

CrL a CrL 



- CHf-C-CH-CH 3 ► CH3-C-CH-CH3 

H 2 + CH 3 HO CH 3 

A§agidaki alkenlerin asit katalizli hidrasyonunda a§agidaki etkinlik sirasi gozlenir. < Problem 8.7 

(CH 3 ) 2 C=CH 2 > CH,CH=CH, > CH 2 =CH 2 

8.7 The order reflects the relative ease with which these alkenes accept a proton and form 
a carbocation. {CH 3 ):C=CH : reacts faster because it leads to a tertiary cation. 

(CH 3 ) 2 C=CH 2 H *° > CH — C— CH 3 3 C Carbocation 
CH 3 CH=CH 2 leads to a secondary cation, 

CH,CH=CH, H? ° > CH,— CH— CH. 2° Carbocation 

T 

ind CH 7 =CH-> reacts most slowly because it leads to a primary carbocation. 



CH,=CH, ' H? ° > CH — CH, + 



1° Carbocation 



Recall that formation of the carbocation is the rate-determining step in acid-catalyzed 
hydration and that the order of stabilities of carbocaiions is the following: 

30 >2 o > io > -*- CH , 

2-MetiIpropen (izobiitilen), kuvvetli bir asit i9eren metanol icerisinde coziindiigiin- < Problem 8.8 
de ter-but'\\ metil eter, CH 3 0(CH 3 ) 3 , olu§luran bir tepkime meydana gelir. Bunu acik- 
layan bir mekanizma yaziniz. 



CH 3 CH 3 
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8.8 CH 3 -C=CH 2 -*- CH3-C-CH3 CH _ 5 _ H 
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CH 3 - CH 3 

CH-C-CH3 J ► CH 3 -C-CH 3 












A: - CH 3 CH 



Altbdlum8.7'de, siklopentenebromkatildiginda//art5-I,2-dibromosiklopentanm bir ■< Problem 8.9 
enantiyomerinin olu§umuna ait bir mekanizmayi ogrendiniz. §imdi, diger enantiyo- 
merin nasil olu§tugunu gosteren bir mekanizma yaztniz. 



:Br: 
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Problem 8. 1 ^ Siklopenten bromun bir sulu cozeltisiyle etkile§tirildiginde fra/w-2-bromosiklopen 

tanol ve enantiyomeri olu§ur, Bunu aciklayan bir mekanizma oneriniz. 




+ 




Br Br 

fran.s-2-Bromosiklopentanol enantiyomerleri 



8.10 





(b) :OH, 



5' :Br; 



• * 



&K$$p{fy 



Bromonium 
ion 







Because paths (a) and (b) occur 
at equal rates, these enantiomers 
are formed at equal rates. 



Problem 8.1 I 



Br Br 

Racemic form 

Eten gazi, brom ve sodyum kloriiriin bir sulu cozeltisinden gecirildiginde tepkime- 
nin urunleri BrCH 2 CH 2 Br, BrCH,CH 2 OH ve BrCH,CH 2 Crdir. Her bir iiriinun nasil 
olu§tugunu mekanizmalanyla yazarak gosteriniz. 




8.11 CHf=CH 2 + 



Br-Br 



H,C CH, + Br 

Br + 
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Nu = H ? 
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Br — CH->CH 
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Br— CH 2 CH 2 — OH 



Br— CH.CHy- Br 



Br— CH 2 CH 2 — CI 



Problem 8.12 ^ A§a|idaki tepkimelerin her birinden hangi tiruniin olu§acagini umuyorsunuz? 

(a) trans-2-Biiten KQC < CH A» 

CHC1 A 

sm cm • KOC(CH,), 

(b) Siklopenten ^> 

CHBr, 



, , . „ ^ CHJVZn<Cu) 

(c) as-2-Buten — ^ ► 

dietil eter 



8.12 (a) 
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Problem 8.13 ^ Sikloheksenden ba§layarak ve herhangi diger ihtiyac duyulan reaktifleri kullanarak, 

7,7-dibromobisiklo[4.l,0]heptanin sentezini tasarlayimz. 




8,13 



CHBr, 







KOC(CH 3 ) ? 




Problem 8.14 ^ Sikloheksenin 1 , 1 -diiyodoetan ve bir £inko- bakir ikilisiyle etkile§tirilmesi iki izo- 

merik urtinun olu§masma yol ac^ar. Bunlarin yapilari nasildir? 




8.14 



CH,CHI 2 
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Problem 8. 15 ^ Bir alkenden ba§layarak a§agidakilerden her birinin sentezini tasarlayimz: 

CH 3 

OH 



CHXH, 

— mm J 




(a) 



(b) 
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H OH 
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(ve enantiyomeri) 



(ve enantiyomeri) 



8.15 (a) 





(1) OsOj, pyridine, 25°C 

(2) NaHSOj 







i^OH 
CH, 



(b) 




CH.CH 



3 



( l)OsOj, pyridine, 25°C 
(2) NaHSOj 



(c) 










(1) OsQ 4 , pyridine, 25 °C 

(2) NaHS0 3 




Cg.rjL^CHj 




LiOH 






+ enantiomer 


r'OH 




ft 






+ enantiomer 



OH 



H OH 

Problem 8.16 ^ A§agidaki olaylari aciklayiniz: (a) (Z)-2-Butenin piridin ieerisindeki Os0 4 ve son- 

ra NaHS0 3 ile etkile§tirilmesi optikce aktif olmayan ve enantiyomerlerine yanla- 
mayan bir diol verir. (b) (£)-2-Butenin Os0 4 ve soma NaHS0 3 ile etkile^tirilmesi 
optikce aktif olmayan fakat enantiyomerlerine yanlabilen bir diol verir. 

8.16 (a) Syn-hydroxylation at either face of (Z)- or cis-alkene leads to the meso compound 

(2tf,3S)-2,3-butanedioL 
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syn-hydroxylation 



% 



CH 



syn-hydroxylation 
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(2J?.3S)-2,3-Butanediol 
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H 3 C H 

(Z)-2-Butene 

Same meso compound 



H 3 C 
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(21?,3S)-2,3-Butanediol 
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(b) Syn-hydroxylation at one face of the (£> or trans-alkene leads to the (2/?,3/?)-enan- 
tiomer: at the other face, which is equally likely, it leads to the (25,35)-enantiomer. 
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syn-hydroxylation 
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Problem 8.17 ► Ozon ve daha sonra cinko ve asetik asitle etkilestirildiginde a§agidaki iiriinleri ve- 

rebilecek olan alkenlerin yapilanni yaziniz. 

(a) CHjCOCH, ve CH 3 CH(CH 3 )CHO 

(b) Yalniz CH 3 CH 2 CHO (bir mol alkenden 2 mol olusur) 



c) 




VL* 



HCHO 



H 3 C 



8.17 (a) 
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(2) Zn, HOAc 
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(b) CH3CH 2 CH=CHCH 2 CH 3 - 



d)0 3 



(2) Zn, HOAc 



CH,CH 2 CH=0 
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Problem 8. 18 



Alkenler, elektrofiiik reaktiflerin (Br 2 , Cl 2 veya HC1 gibi) katilmalarma kar§i alkin- •< 
lerden daha etkindirler. Alkinler ile bu elektrofiiik reaktiflerin aynilarmin bir e§de- 
ger molQ etkile§tirildiginde katilmayi "alken basamaginda" durdurmak kolaydir. Bu 
durum mantiksiz gibi goriinmektedir, fakat oyle degildir. Bunu aciklayimz. 

8.18 Ordinary alkenes are more reactive toward electrophilic reagents. But the alkenes obtained 
from the addition of an electrophilic reagent to an alkyne have at least one electronegative 
atom (CI, Br. etc.) attached to a carbon atom of the double bond. 
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HX 
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These alkenes are less reactive than alkynes toward electrophilic addition because the 
electronegative group makes the double bond "electron poor/' 

Problem 8.19 ^ A ve B alkinleri, C y H| 4 molekiil formulune sahiptir. Bile§ik A veya B, bir metal ka- 

talizor varhginda a§m hidrojenle etkileftirilirse oktan olu§ur. Bir C bile|iginin 
(C g H l2 ) de benzer §ekilde etkile§tirilmesi C 8 H lft formulune sahip bir iiriin verir. Al- 
kin A'nin once ozon ve daha sonra asetik asitle etkile§tirilmesi tek bir iiriin, 
CH ? CH 2 CH 2 C0 2 H olu§turur. Alkin C'nin de once ozon ve daha sonra suyla etki- 
le§tirilmesi yine tek bir iirun, H0 2 C(CH 2 ) 6 C0 2 H verir. B bile§iginin IR spekturu- 
munda ~3300cm _1 'de bir sogurmasi vardir. A, B ve C bile§ikleri nelerdir? 

8.19 The molecular formula and the formation of octane from A and B indicate thai boih 
compounds are unbranched octynes. Since A yields only CH,CH 2 CH 2 C0 2 H on ozonol- 
ysis. A must be the symmetrical octyne CH 3 CH 2 CH 2 C=CCH 2 CH 2 CH3. The IR ab- 
sorption for B shows the presence of a terminal triple bond. Hence B is 
CH ? (CH 2 1 5 C=CH. 

Since C (C s H|n) gives H0 2 C(CH 2 )rfCO->H on ozonolysis. C must he cvclnne- 
tyne. This is supported by the molecular formula of C and the fact that it is converted 
to CsHjr, (cyclooclane) on catalytic hydrogenation: 



Answer to the Study Problem related to cholesterol biosynthesis, page 355. 



In cholesterol biosynthesis an anti-Markovnikov addition occurs between CIO (once it 
becomes like a tertiary carbocation) and C15. forming the six-mernbered "C fifijs ol 
cholesterol (see the reactions in the text, page 355). This process results in a develop- 
ing secondary carbocation at C14. which adds to CIS to form the five-membered "D" 
ring of cholesterol. If, on the other hand. Markovnikov addition occurred between CIO 
and C14 instead of anti-Markovnikov addition between CIO and CI5. as shown in the 
following scheme, a developing tertiary carbocation would result at C 1 5. along with for- 
mation of a five-membered "C" ring. Then. Markovnikov addition of C!5 (as it becomes 
like a tertiary carbocation) to CIS would lead to a four-membered **D" ring and a terti- 
ary carbocation at CI 9. 
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(3S>.2,3-Oxidosqualene 




CH, 



CH: 






which is the same as 




(3/?,4/?)- ve (3£,4S)-Dibromoheksenin bir rasemik §ek1ini sentezlemek icjn ornek «< Problem 8.20 
problemde verilen isjemleri nasil degi§tirirdiniz? 



8.20 By converting the 3-hexyne to c/so-hexene using HVNi 2 B (P-2) 
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Then, addition of bromine to d5-3-hexene will yield (3R.4R). and (3S.4S)-3.4-dibromo- 



hexane as a racemic form. 
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8.21 



Racemic 3,4-dibromohexane 

1-Buten a§agidaki reaktiflerin her biriyle tepkimeye girdiginde olu§an uriiniin 

yapi tormiillerini yaziniz: 

(h) CCl 4 ipiasinde Br 2 , sonra aseton i9erisinde KI 

(i) H 2 i^erisinde Br 2 

(j) Alumina varligmda HC1 

(k) Soguk derisjk KMn0 4 , OH" 

(1) 3 , sonra Zn, HOAc 

(m) Os0 4 , sonra NaHS0 3 /H 2 

(f) Alumina varligmda HBr (n) KMn0 4 „ OH", isi, sonra H 3 ( 

(g) CC1 4 i^erisinde Br 2 



(a) HI 
(b)H 2 ,Pt \ 

(c) Sey. H 2 S0 4 , ilik 

(d) Soguk derisjk H 2 S0 4 

(e) Soguk deri§ik H 2 S0 4 , 
sonra HX> ve isi 



8.21 



(a) CH3CHXHCH3 

I 

(d) CH 3 CH 2 CHCH 3 

OSO3H 

(g) CH 3 CH 2 CHCH 2 Br 

Br 



(b) CH 3 CH 2 CH 2 CH 3 



(e) CH 3 CH 2 CHCH 3 

OH 



(c) CH 3 CH 2 CHCH 3 

OH 

(f) CH 3 CH 2 CHCH 3 

Br 



(h) CH 3 CH 2 CH=CH 2 (i) CH 3 CH 2 CHCH 2 Br 



OH 








(j) CH 3 CH 2 CHCH 3 

CI 



(k) CH 3 CH 2 CHCH,OH 

OH 



(1) CH 3 CH 3 ^H + MM 



(m) CH,CH,CHCH,OH (n) CH 3 CH 2 C0 2 H * C0 2 

j - 1 



OH 



8,22 1 -Bitten yerine siklohekseni kullanarak problem 8.2 Vi tekrarlayiniz 



8.22 (a) 




(d) 



(g) 



0) 



(b) 




OSO3H 



(c) 




+ enantiomer (h) 



& 





(k) 




(c) 



(f) 



(i) 



(1) 




+ enanttomer 




HC(CH 2 ) 4 CH 




o 



VA 



8.23 1-Butinin a§agidakilerin her biriyle olan tepkimesinden olu§masim beklediginiz 
uriinlerin yapisim yaziniz. 

(a) Bir e§deger mol Br 2 

(b) Alumina varhginda bir e§deger mol HBr 

(c) Alumina varliginda iki e§deger mol HBr 

(d) H 2 (a§m)/Pt 

(e) H 2 , Ni 2 B (P-2) 

(f) Sivi NH 3 i^erisinde NaNH 2 , sonra CH 3 I 

(g) Sivi NH 3 icerisinde NaNH 2 , sonra (CH 3 ) 3 CBr 



8.23 (a) CH 3 CH,C=CHBr 

*Br 

(d) CH 3 CH 2 CH 2 CH 3 



(b) CH 3 CH 2 C=CH 2 (c)CH,CH,CBr,CH 3 

Br 

(e) CH 3 CH 2 CH =CH 2 (f) CH,CH,C hCCH- 



CH, 

I 3 



(g) CH 3 CH 2 C =CH and CH 2 =CCH 3 [An E2 reaction would take place when 
CH 3 CH 2 C=CNa is treated with (CH 3 ) 3 CBr.] 



8.24 2-Btitinin a§agidakilerden her biriyle olan tepkimesinden (eger tepkime verirse) 
olu§masini beklediginiz iiriinlerin yapisini yaziniz. 

(a) Alumina varhginda bir e§deger mol HBr 

(b) Aliimina varhginda iki e§deger mol HBr 

(c) Bir e§deger mol Br 2 

(d) Iki e§deger mol Br 2 

(e) H 2 , Ni 2 B(P-2) 

(f) Alumina varhginda bir e§deger mol HCl 

(g) Li/sivi NH 3 

(h) H 2 (a§in)/Pt 

(i) Iki e§deger mol H 2 , Pt 
(j)KMn0 4 ,OH, sonraH 3 CT 

(k) 0„ HOAc 



(1) NaNH 2 , sivi NH 



3 



H 3 C Br 
S.24 (a) CH 3 C=CHCH 3 (b) CH 3 CBr 2 CH 2 CH 3 (c) s q=C 



Br Br CH : 

H S C CH, H,C p 



(d) CH 3 CBr,CBr 7 CH 3 .(e) t=C (f) C 

H H H CH 3 

H 3 C H 

(g) // C==C N t h > CH,CH 2 CH 2 CH 3 (i) CH 3 CH 2 CH 2 CH 3 



H CH 



3 

( j) CH 3 C0 2 H (2 molar equivalents) (k) CH 3 C0 2 H (2 molar equivalents) 

(1) no reaction 

8.25 1-Biitinin, a§agidakilerin her birinden nasil sentezlenebilecegini gosteriniz. 

(a) 1-Biiten (c) 1-Kloro-l-buten (e) Etin ve etil bromiir 

(b) 1-Klorobutan (d) 1,1-Diklorobiitan 



8.25 (a) CH,CH,CH=CH, -a&* CH,CH,CH-CH 3NaNH ' 



3 2 2 CClj 3 2 i i 2 mineral oil, 

Br Br heal 

CH 3 CH 2 C=CNa m * C{ > CH 3 CH 2 C=CH 

(b) CH 3 CH 2 CH 2 CH,Ci * =■ > CH,CH 2 CH=CH, Then as in (a) 

/-BuOH, heat J 2 2 

i, N ^, TT ^ TT ^ TT ^„^, 2NaNH-, NH.CI 

(c) CH 3 CH,CH==CHC1 — ;-*H* CH,CH 7 C=CNa ' — ► 

mineral ;. 

ncat CH,CH,CsCH 



m CH 3 CH,CH,CH-C1 3NaNH :, > CH,CH 2 C=CNa NH " C ' > 

" I mineral oil, ■ * 

a hea( CH 3 CH,C=CH 

(e) H -^ C " H 1||* H " CsCNa -^^ CH 3 CH 2 C-CH 

8.26 2-Metilpropenden (izobutilen) ba§layarak ve diger gerekli reaktifleri kullanarak 
a§agidakilerin her biri igin bir sentez tasarlayiniz. 

(a) (CH 3 ),COH (d) <CH,) 5 CF 

(b) (CH,) 3 CC1 (e) (CH,),C(OH)CH 2 Cl 



(c) (CHOCBr 




CH, 



8.26 (a) CHjdsCHj "* *" CH 3 CCH 3 



A 



H 



CH 3 CH 3 

(b) OuUcH, *^* CH 3 ^CH 3 



a 



i 






CH 3 CH3 

(c) CH 3 C=CH 2 (n0 p ^ ides) > CH 3 (|CH 3 



• 



CH 3 CH 3 

(d) CH 3 C=CH, -^> CHicH 3 









f- 



CH 3 CH 3 

(e) CH 3 d=CH 2 & Si > CH 3 <Wci 



I 
OH 






8.27 Muni agacimn mumunda bulunan gtizel kokulu bir bilesjk olan mirscn C l0 H 16 ka- 
pali formuliine sahiptir ve hi£ Qcja bag ic.ermedigi bilinmektedir. (a) Mirsenin 
hidrojen eksikligi indeksi nedir? Mirsen, a§in hidrojen ve bir platin katalizorle 
etkile§tiginde formula C 10 H 22 olan bir A bile§igine d6nu§mektedh\ (b) Mirsen 
kac, halka icermektedir? (c) Ka$ tane ikili bag vardir? A bile§iginin 2.6-dime- 
tiloktan oldu§u belirlenmistir. Mirsenin ozonlanmasi ve ardindan cinko ve ase- 
tik asitle etkile§tirilmesiyle iki mol formaldehit (HCHO), bir mol aseton 
(CH3COCH3) ve formula C 5 H 6 3 olan uciincU bti B bilesjgi olu§ur. (d) Mirsenin 
yapi formlilil nedir? (e) B bilesjginin yapi formula nedir? 

8.27 (a) C 10 H 22 (saturated alkane) 

C| H ]6 (formula of myrcene) 

H 6 = 3 pairs of hydrogen atoms 
Index of hydrogen deficiency (EHD) = 3 

(b) Myrcene contains no rings because complete hydrogenation gives C I(I H 2: . which 
corresponds to an alkane- 

(c) That myrcene absorbs three molar equivalents of H 2 on hydrogenation indicates that 
it contains three double bonds. 

(d) Three structures are possible; however, only one gives 2,6-dimethyioctane on com- 
plete hydrogenation. Myrcene is therefore 

CH 3 CHj 

CH,C=CHCH 2 CH 2 CCH =CH, 





(e) 0=CHCH 2 CH 2 CCH =0 . 

8.28 Propen, etanol i^erisinde hidrojen klorurle etkilesjirildiginde tepkimenin urunle- 
rinden biri etil izopropil eterdir. Bu bile§igin olu^umuna ili^kin, kabul edilebilir 
bir mekanizma yaziniz. 







% 



+ 



HO— CH,CH, 



8.28 CHjCH^CHj + H^Cl — ► CH 3 -CH-CH 3 



CH 3 CHCH 3 HC| CH3CHCH3 

OCH 2 CH 3 * :0^-CH,CH 3 



CI" 

8.29 2-Metilpropen, propen ve eten birbirinden ayn tepkimelerle ayni ko§ullar altin- 
da, yani ayni deri§im ve sicakhkta HI ile tepkimeye sokuldugunda, 2-metilpro- 
penin en hizli ve eterin ise en yava§ etkile§tigi saptanmis.tir. Bu bagil hizlar igin 
bir acjklama yapimz. 



8.29 



The rate-determining step in each reaction is the formation of a carbocaiion when the 
alkene accepts a proton from HI. When 2-methylpropene reacts, it forms a 3° carbocation 
(the most stable); therefore, it reacts fastest. When ethene reacts, it forms a I ° carbocation 
(the least stable); therefore, it reacts, the slowest. 




CH-r~C — CH*j 



fastest 



CH 



CH, 



CH. 



CH 



I 



> 



CHnCH — CH^ 




3° Cation 



CH 3 -tH-CH 3 
2° Cation 



CH3CCH3 
I 



r 



3 I 3 
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slowest 



> 



CH r CH 2 + 

I ° Cation 



I 



OLCHJ 






Farnesen (a§agida) elmalann kabugundaki mama benzeyen ortii maddesinde bu 
lunan bir maddedir. Farnesen, bir platin katalizor varliginda a§in hidrojenle tep 
kimeye sokuldugunda olu§ari bile§igin yapisini ve TUPAC adini belirtiniz. 




Farnesen 



8.30 



CH2CHCH2CH2CHtCHCH2CH 7 CH^CHCH->CH2 



CH 



CH 



CH 



3 . 3 *-"3 

2,6,1 0-Trimet hyl dodecane 



8.31 Limonotu yaginin bir bile§eni olan geranial once ozon, sonra cinko ve suyla et 
kile§tirildiginde olu§an bilejiklerin yapi formullerini yaziniz. 




Geranial 



8.31 




(1)0 



(2) Zn, HOAc 



> 



O 

II 
CH,CCH 



O 

II 
HC 





II 



f 



HCCH7CH*>CCH.T 



o 

II 

CH 



8.32 Limonen, portakal ve Iimon yagmda bulunan bir bile§iktir. Limonen, a§in hidro- 
jen ve bir platin katalizorle etkilc^tirildiginde tepkimenin uriinu l-izopropil-4- 
metilsikloheksandir. Limonen once ozon sonra ginko ve suyla etkile§tirildiginde, 
tepkimenin urunleri HCHO ve a§agidaki bile§iktir. Limonenin yapi formulumi 
yaziniz. 




8.32 




Liraonene 



8.33 2,2-Difenil-l-ctanol sulu HI ile etkile§tirildiginde tepkimenin ana uriinu 1-iyo- 
do-lj-difeniletandir. Bu bile§igin durumu icin olasi bir mekanizma oneriniz. 



8,3 j C^HrCH 4- ~*Cri-> 
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OH ; 



• • 



H 
C 6 H 5 CH—CH 2 — O 1 



H 



(-HX 



CA 



I 
C 6 H 5 



C 6 H 5 



H 

C— CH, 



1,2-hydride 
shift 



C 6 H 5 



C 6 H 5 



C— CH 

I 



C 6 H 5 



I 

I 

C 

I 

CH 



CH 



6 XA 5 



3,3-Dimetil-2-biitanol deri§ik HI ile etkile§tirildiginde bir^evrilme meydana ge 
lir. Bu tepkimeden hangi alkil iyodiiriin olu§acagim umuyorsunuz? (Bu tepkime- 
nin mekanizmasini gosteriniz.) 



834 CH 



CH 3 :0H 



C- 

i 
CH 




+ 



CH— CH 3 



CH 



CH 3 
,— C— CH— CH, 
CH 3 

2° Carbocation 



CH 



CH, :0H 2 

■C CH— CH, 

I 
CH 2 



(-H,0) 



1,2- 



methanide 
'shift 



I* 

> CH 



CH 3 

+ | 

C— CH— CH, 

I 
CH, 



3° Carbocation 



* 

CH 



1 

I 
C 



> 



> 



I 3 
CH— CH. 



CH 



8.35 Feromonlar (Altboliim 4.16), hayvanlar (ozellikle bocekler) tarafindan salgila- 
nan maddelerdir ve ayni ttirlerin diger iiyelerinde ozel bir davranis. tepkisi olu§- 
tururlar. Feromonlar cok dii§uk deri§imlerde bile etkilidirler ve sekse cekici, 
uyanci maddeler ile "biraraya toplayici" raaddeler i^erirler. Meyva kurdunun sek- 
se cekici feromonunun molekul formiilii C l3 H 24 0'dur. Bu feromon, katalitik hid- 
rojenlemeyle iki e§deger mol hidrojen sogurur ve 3-etil-7-metil-l-dekanole 
dbnusur. Bu bile^ik, once ozon ardindan da cinko ve suyla etkile§tirildiginde, 
CH ? CH 2 CH 2 COCH„ CH,CH 2 COCH,CH 2 CHO ve OHCCH.OH olu§turur. <a) tki- 
li baglann stereokimyasini ihmal ederek, bu feromon icin genel bir yapi yaziniz. 
(b) Ikili baglann (elde edilen diger kamtlardan), (2Z,6£) oldugu bilinmektedir. 
Meyva kurdunun seks cekicisi icin bir stereo kimyasal formiil yaziniz. 

835 (a) The hydrogenation experiment discloses the carbon skeleton of the pheromone. 



C J3 H 24° 

Codling moth 
pheromone 



2H 
Pt 




3-Ethy 1-7-methyl- i-decanol 



The ozonolysis experiment allows us to locate the position of the double bonds 





(1)0 



(2) Zn, HOAc 



> 




(b) 





8.36 Yaygin olarak bulunan karasinegin {Musca domestica) seks 9ekicisi muskalur 
olarak adlandmlan bir bile§iktir. Muskalurun yapisi, (Z) 
CH 3 (CH 2 ) 12 CH=CH(CH 2 ) 7 CH 3 , tur. Etin ve diger gerekli reaktiflerle ba§layarak 
muskalur igin mumkiin olabilecek bir sentez tasarlayimz. 

8.36 Retro synthetic analysis 

♦ 

ch 3 (ch 2 ) 12v /ch 2 ) 7 ch 3 ==> Qjp^yj mm$m add ^°* 

ofH 2 



C=C 
/ \ 

H H ' 



CH 3 (CH 2 ) 12 -k:=c4-(CH 2 ) 7 CH 3 => CH 3 (CH 2 ) n CH 2 X * HC=CH + 

X-CH 2 (CH 2 ) 6 CH 3 

Synthesis 

HCSC H SS* HfeC ^r^^N ~ Br 

HC-C(CH)CH NaNHl > iN a + '=0:CfrH>rH CH 3 (CH 2 )„CH ? -Br 
nL-HLH,^M 3 ii q .NH 3 * m L - L (CH 2 ) 7 CH 3 ^^ 1 

CH 3 (CH 2 ) 12 C=C(CH,) 7 CH 3 Ni)B ^ p . 2) > CH 3f CH 2> 12 ^_^/CH,) 7 CH 




/ \ 

H H 

Muscalure 

*8.37 Organik reaktifler olarak (^oziiciiler haric) yalnizca etin ve 1 -bromopentandan 
cjkarak ve gerekli olabilecek diger inorganik bile§ikleri kullanarak a§agida gos- 
terilen bile§ik i^in bir sentez tasarlayimz. 




*8.37 Retrosynthetic analysis 
CH 3 CBr 2 CH 2 CH a CH 2 CH 2 CH : 



Markov- 



nikov 
addition 



> CHf=CBrCH,CH,CH,CH,CH, + HBi 



Mark ov- 

jgg > HCeCCH 2 CH 2 CH 2 CH 2 CH 3 
addition + HBr 



2 S ""2 W **3 



> HC=CH + BrCH 2 CH 2 CH 2 CH 2 CH 3 



Synthesis 



HteCH 



NaNH, 
Uq.NH 3 



HC=C ' Na + CH 3 CH 2 CH,CH,CH>Br. 

(-NaBr) 
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HCsCCH 2 CH 2 CH 2 CH2CH- 



"HBr" 



CH,COBr/aiuraina 



^ 



Br 

HC=(!:CH 2 CH 2 CH 2 CH 2 CH3 
H 



"HBr" 



CH 3 COBr/alumina > CH 3 CBr 2 CH 2 CH 2 CH 2 CH 2 CH 3 

A§agida gosterilen tepkime, onemli bir parfiim bile§eni olan ds-jasmonun sen- 
tezinde son basamaktir. Bu son basamagi gercekles^irmek icin hangi reaktifleri 
secerdiniz? 




CH,CH 




m-Jasmon 

8.38 Syn hydrogenation of the triple bond is required. So use H 2 and Ni 2 B(P-2) or H 2 and Lind 
lar's catalyst. 

8.39 A§agidaki tepkimelerin her birinden beklediginiz urunlerin Uimii igin stereokim- 
yasal forrnullerini yaziniz (Modeller yararli olabilir). 



H 3 C 



(a) 



H 



\ 
/ 



c=c 



CH,CH 3 

/ (1) Os0 4 

\ 



H,C 



(2) NaHS0 3 .H 2 



(0 



\ 



H 



C=C 



II 



\ 



/ 



H 



(b) 



H 



/ 



C=C 



(1) Os0 4 



\ (2) NaHSO,. H 2 

CH 7 CH^ 



(d) 



H 

RC 
3 \ 



i 

\ 



Br,, CCI 4 



CH-)CHj 



H 



/ 



C=C 



Url^Cri^ 



Br 2 , CCI 4 



\ 



H 



8.39 (a) 



5* 3 

CHjCH, 



and 
enantiomer 

through syn 
addition 



(b) 




Ct^CK 



and 

enantiomer 
through syn 
addition 
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8.41 



8.42 



(c) 



QH 3 



(d) 



H 




Br 



H 



c 



Br 



and 
enantiomer 

through and 
addition 




CH2CH3 



CH^CHj 



and 

enantiomer 
through ami 
addition 



8.40 Problem 8.39'a cevap olarak verilen her bir degi§ik bile§ik 19m (R-S) tantmla 
nni belirtiniz. 



8.40 (a) (2S3R)~ [the enantiomer is (2/J.3S)-] 

(b) (2S.3S> [the enantiomer is (2fi.3ff)-| 

■ 

(c) (2S,3/?)- jibe enantiomer is (2/?.35)-l 



• 



tij) (2S.351- |the enantiomer is <2/\.3/?H 

Sikloheksen, bir sulu sodyum kloriir ^ozeltisi i9erisinde bromla tepkimeye sokul- 
dugunda iiriinler, trans- 1,2-dibromosikloheksan, f/<3/u-2-bromosikloheksanol ve 
ft'tffl^-l-bromo-2-klorosikloheksandir. Bu son uriinUn olu§umunu a^iklayan uy- 
gun bir mekanizma yaziniz. 




+ Br—Br 



> 



in 



..'•Br 



CI 



> 





+ enantiomer 



Bromonium ion g 

The bromonium ion reacts with a chloride ion to produce the „™-l-bromo-2-chloro- 
cyclohexane enantiomers. 

A§agidaki bile§ik ^iftlerinin iiyelerini birbirinden ayirt etmekte kullanabilecegi- 
niz TR spektrumlanndaki ozellikleri oneriniz. 



(a) Pentan ve 1 -pentin 

(b) Pentan ve 1-penten 

(c) 1-Penten ve 1 -pentin 

(d) Pentan ve 1-bromopentan 

(e) 2-Pentin ve 1 -pentin 



(f) 1 -Penten ve 1 -pentanol 

(g) Pentan ve 1 -pentanol 

(h) l-Bromo-2-penten ve 1-bromopentan 
(i) 1 -Pentanol ve 2-penten-l-ol 



8.42 M 



(b) 



l-Pemyne has TR absorption at about 3300 cm" due to its terminal triple bond. 

Pennine does not absorb in that region. 

hSm absorbs in the 1 620- 1 6S0 cm" region due to the ulkene tuncuon. Pen- 

tane does not exhibit absorption in that region. 
£ SC^I tvs C-Br sorption in the 6*0-5,5 cm"' region while pen- 

<e» FoH'pentyne. see (a, The interior triple bond of 2-pentyne gives relative* weak 

absorption in the 2 1 00-2260 em ' region. *™fKJHKfl 

(T) For 1 pentene. see (b). 1-Pentanol has a broad absorption band in the PKMJSSQ 



cm""' region. 



(a) See If) 



(hi T-Bromo-2-pentene has double bond absorption in the > 620-1 6S0 cm" region 

which I -bromopentane hicks. lAOn™" 1 renion not found 

2-Penten-l-ol has double bond absorpuon in the 1620- 1680 cm .egionnot rouna 



(i.) 



in l-pentanol 



8.43 TetTakloroetenin ikili baginin, brom/karbon tetrakloriir i^erisindeki doymami§ 
lik, testi belirgin degildir. Bu davrani§ i^in mantikh bir aciklama yapiniz. 



8.43 



Because of the electron-withdrawing nature of chlorine, the electron density at the dou- 
ble bond!' greatly reduced and attack by the electronic bromine does not occur. 

*8.44 A, B ve C bile§iklerinin tumti C 6 H, formiiliine sahiptir. Uc bile§igin hepsi so- 
guk deri§ik sulfirik asit i9erisinde cozuntir ve CC1 4 ic^risinde bromun rengini hiz- 

la giderir. A bile§igi, IR spektrumunda yakla^ik 3300 cm" 1 de bir sogurmaya sa- 
hiptir, fakat B ve C bile§iklerinin orada bir sogurmasi yoktur. A ve B bile§ikle- 
rinin her ikisi de, bir platin katalizorii varliginda a§in hidrojenle etkile§tirildiginde 
heksan verirler. Bu ko§ullar altinda, (C) bile§igi yalnizca bir e§deger mol hidro- 
jen sogurur ve C 6 H ]2 formtilune sahip bir bile§ik verir. A bile§igi sicakta bazik 
potasyum permanganat ile ytikseltgendikten sonra olu§an cozelti asitlendirildi- 
ginde izole edilen tek iirun, CH 3 (CH3) 3 C0 2 H , dir. (B) bile§iginin benzer yukselt- 
genmesi yalniz CH 3 CH 2 C0 2 H verirken C bile§iginin benzer §ekilde etkilegtirilmesi 
ise yalniz H0 2 C(CH 2 ) 4 CO 2 H verir. A, B, ve C bile§iklerinin yapilan nasildir? 

*fU4 The index of hydrogen deficiency of A, B, and C is two. 



14 

H 4 = 2 pairs of hydrogen atoms 



This result su-ests the presence of a triple bond, two double bonds, a double bond and a 
2 S3C T^ it that A, B, and C all decolorize BrJCO, and dissolve .n coned. 
H,S0 4 suggests they all have a carbon-carbon multiple bond. 

A must be a terminal alkyne. because of IR absorption at about 3300 cm" 1 . 
Since A gives hexane on catalytic hydro genati on, A must be 1-hexyne. 



ch,(cho 3 csch 2 -§> mmm 

A 



This is confirmed by the oxidation experiment 

(l)KMnO, T OH-,heat 



CH3(CH ) 3 C=eH _ u . > CH 3 (CH,) 3 CO,H * CO.T 

* «* J (2) H-,0 J - J 



Hvdroiienation of B to hexane shows that its chain is unbranched, and the oxidation ex- 
pertinent shows that B is 3-hexyne. 

B ? 

Oxidation of C shows that it is cyclohexene. 

- 

(l)KMnOj, OH*, heat 

— ^ > H0 C(CH,) 4 C0 2 H 

(2 H 3 + 2 24 2 




8.45 Risinoleik asit, CH 3 (CH 2 ) 5 CHOHCH=CH(CH 2 ) 7 C0 2 H yapisina sahip hintyagm 
dan izole edilen bir bilesjktir. (a) Bu yapinm kac tane stereoizomeri mumkiin 
dur? (b) Bu yapilan yazmiz. 



8.45 (a) Four 



OH 



(b) CH 3 (CH,) 5 r^J^CH, /CH 2 ) 7 C0 2 H + enantiomer 

H / \ 

H 



QH 
C3M G&Jtk toJb&Sk H + enantiomer 




/ \ 

H (CH 2 ) 7 C0 2 H 

8.46 H0 2 CCH=CHC0 2 H genel formulune sahip iki dikarboksilik asit vardir. Bu kar- 
boksilik asitlerden biri maleik asit, digeri ise fumarik asit olarak adlandinlir. Ke- 
kule, 1880 yilmda, soguk seyreltik KMn0 4 ile etkile§tirildiginde maleik asitin 
mezo-tartarik asit, fumarik asitin ise (±)-tartarik asit verdigini bulmu§tur. Bu bil- 
gilerin maleik asit ve fumarik asitin stereokimyasal formullerini yazmada nasil 
kullanildigini gosteriniz, 



8.46 Hydroxylations by KMn0 4 are syn hydroxylations (cf. Section 8.9). Thus, maleic acid 
must be the cis'-dicarboxylic acid: 



KMna 



c 




JL 



syn hydroxylation 

H C0 2 H HO,C* 



T 



Maleic acid ! meso-Tartaric acid 

Fu marie acid must be the rw;?s-dicarboxylic acid: 



\.S°'» H ^.°H HO « H 



w 



• >' syn hydroxylauon A p 

/ \ H0 2 C^\ OH H0 >C^CO 2 H 

H0 2 C H H H 

Fumaric acid (±)-Tartaric acid 

8.47 Maleik asit ve fumarik asite brom katilmasinin stereokimyasal sonuglarini tah- 
min etmek icin bir onceki probleme verdiginiz cevabi kullaniniz. (a) Hangi di- 
karboksilik asit brom katarak bir mezo bilesjgi verir? (b) Hangisi bir rasemik 
yapi olu§turuT? 

8.47 (a) The addition of bromine is an anti addition. Thus, fumaric acid yields a mesc com- 
pound. 



H CO,H n V?S .Br H w / Z 



V 



: COJ& 
C 

HOjC H C0 2 H C0 2 H 



anti 



IS. 2 ^f4^itinri 



addition 




* 









A meso compound 



(b) Maleic acid adds bromine to yield a racemic modification 



8.48 Optikce aktif bir bile§ik olan A (bu bile§igin dekstrorotatori oldugunu varsayi- 
niz) C 7 H,,Br molekul formulune sahiptir. A bile§igi, peroksitsiz ortamda hidro- 
jen bromiir ile tepkime vererek C 7 H 12 Br 2 molekul formultine sahip B ve C izomerik 
urunlerini verir. B bile§igi optikce aktif, C ise optikce aktif degildir, B'nin bir 
mol potasyum /er-biitoksit ile etkile§tirilmesiyle (+)-A olu§ur. C bir mol potas- 
yum ter-biitoksit ile etkile§tirilirse D (C 7 H U) ) olu§ur. Bir mol (D), once ozon ile 
ardmdan cinko ve asetik asit ile etkile§tirilirse 2 mol formaldehit ve 1 mol 1,3- 
siklopentandion olu§ur. 



•8.48 




1 ,3-Siklopentand ion 

A, B, C ve D icin streokimyasal formulleri oneriniz ve bu donu§umlerin icerdi 
gi tepkimeleri yazimz. 




(+)A 



HBr 




-vCH 




3 



(optically active) (a meso compound) 



(CH,),COK 
B ► H 2 C 



(CH^COK 



(CH Q,COK 
A ■*- ^ 




ch; 




(+)A 



(+)A 




+ 




(+)A 



HA 




(1)0 3 



CH 2 (2) Zn. HOAc 




8.49 Kikomisin olarak adlandinlan dogal olarak bulunan bir antibiyotik, a§agidaki for- 
mttle sahiptir. Mikomisin, optikce aktiftir. Mikomisinin enantiyomerik §ekilleri- 
ni yazarak bunu aciklayiniz. 

HC=C— C=C— CH=C=CH— (CH=CH) 2 CH 2 C0 2 H 

Mikomisin 
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t=c=c 



HC=C-C=C 



H 



\ 



(CH=CH) 2 CH 2 C0 2 H 



_ 



H, / (CH=CH) 2 CH a C0 2 H 

'''C=C=C V 
HCSC-CsC* H 



8.50 Optikce aktif bir bilesjk olan D, C 6 H 10 formiiliine sahiptir ve JR spektumunda yakla- 
§ik 3300 cm _I 'de bir pik verir. D, katalitik hidrojenleme ile E (QH^'yi olu§turur. E 
bilesjgi optikce aktif degildir ve yanlama2. D ve E bilesjklerinin yapilanni oneriniz. 




S 1 ^ 



8.50 



8.51 



\*_. 



H 



H 



3 



Pt 



> 



D 

Optically active 

(the other enantiomer is 

an equally valid answer) 



CH, 
CH3CH2CHCH2CH3 



E 



Optically inactive 
(nonresolvable) 



(a) Alkenlere brom katilmasi mekanizmasinin benzerini uygulayarak A, B ve 
C'nin muhtemel lie, boyutlu yapilanni cjziniz. 

Siklopentenin bromla tepkimesi A'yi verir. 

A'nin sulu NaOH (1 e§deger, soguk) ile tepkimesi B'yL C 5 H 8 verir (3590-3650 
cm _1, de infared sogurmasi yoktur). (Bir ipucu 19m skulenin halkalanmasindaki 
tarti§maya bakiniz.) 

B'nin katalitik miktarda kuvvetli bir asit iceren metanol i^erisinde lsitilmasi, 3590- 
3650 cm'^de infrared sogurmasi yapan C'yL C 6 H| 2 2 . verir. 

(b) C bilesjgi i9in tahmin ettiginiz yapilardaki stereomerkezlerin R ve S konfi- 
giirasyonlarim belirleyiniz. Bu bilesjk. tek bir stereoizomer olarak mi yoksa bir 
rasemat olarak mi olu§ur. 

(c) C'nin stereokimyasi hakkindaki tahmin Ierinizi deneysel olarak nasil dogru- 
larsimz? 



*8.51 (a,b) 




A 





+ 

S 
OH OH 

racemate C 




(c) C. in contrast to its cis isomer, would exhibit no intramolecular hydrogen-bonding. 
This would be proven by the absence of inFrared absorption in the 3500- to 3600- 
cm" 1 region when studied as a very dilute solution in CC1 4 . C would only show 
free O — H stretch at about 3625 cm" 1 

*8,52 Trietilamin, (C 2 H 5 ) ? N, turn aminlerde oldugu gibi ortaklas.ilmamis, bir elektron cif- 
tine sahip azot atomu bulundurur. Diklorokarben molekulti de ortakla§ilmami§ 
bir elektron ^iftine sahiptir. Bunlann her ikisi de a§agidaki gibi gosterilebilir. D, 
E ve F bile^ikleTinin yapilanni ^iziniz. 

(C 2 H 3 ) 3 N: 4- : CC1 2 — ► D (kararsiz bir katilma urunii) 
D ► E + C 2 H 4 (molekul ici bir Eo tepkimesiyle) 

H 2 o 
E — -> F (Su, ikiz dihalojenurleri elde etmek igin kullanilamn tersi bir 

yer degi§tirme verir.) 



*8.52 



H H 

CH 

N-C 



2— /CI 




CH 3 CH 2 CH? 

CH 3 
D 



CHiCHo ?-\ H 
V+ / / 

CH 3 CH 2 0—H 



-H+ 



CI 



- CjH^j 



CH 3 CH 2/ ^ Hp a 
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